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On  taking  the  chair,  as  President  of  this  Association,  my  first  duty 
is  to  express  my  great  appreciation  of  the  high  honor  which  you  have 
conferred  on  me.  It  is  a  distinction  which  I  deeply  appreciate  and  shall 
always  prize  as  the  highest  reward  which  can  be  accorded  an  American 
neurologist  by  his  colleagues. 

A  time  honored  custom  of  our  body  has  made  it  a  part  of  the  duties 
of  the  President  to  deliver  a  short  address  on  some  question  of  interest 
in  our  special  field,  and  in  fulfilment  of  that  custom  I  present  a  study 
of  the  kinetic  and  static  functions  of  motility. 

The  subject  of  motility  is  one  of  great  interest  to  scientific  men  in 
many  fields  of  investigation.  Neurologists,  particularly,  have  always 
had  a  peculiar  interest  in  motor  function  and  its  disorders,  and  to  neuro- 
pathology must  be  credited  much  that  we  know  of  the  underlying  neural 
and  muscular  mechanisms. 

During  the  last  half  century  our  knowledge  of  this  important  func- 
tion of  the  living  organism  has  made  great  progress  and  each  decade 
has  marked  some  new  advance  in  the  realm  of  motion,  as  well  as  in  the 
sensory  sphere.  For  these  two  great  functions  of  the  living  organism 
are  the  pillars  on  which  have  been  reared  those  marvellous  mechanisms 
of  the  central  nervous  system,  the  phylogeny  of  which  is  the  story  of  all 
organic  life. 

The  problem  of  motion  and  sensation  must,  therefore,  ever  remain 
a  living  issue  in  the  realm  of  science,  as  life  itself  traverses  these  two 
pathways  side  by  side  in  the  slow  and  imperceptible  processes  of 
evolution. 
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It  would  carry  us  too  far  afield  at  this  time  to  record  the  achieve- 
ments of  the  many  investigators  v^^hose  names  are  imperishably  linked 
with  the  history  of  motility.  This  I  shall  hope  to  do  later  when  my  sub- 
ject is  presented  in  more  extended  form,  I  wish,  however,  to  acknowl- 
edge having  made  free  use  of  this  vast  accumulation  of  facts  in  the 
conception  of  the  efferent  nervous  system  which  I  am  about  to 
formulate. 

This  hypothesis  is  not  concerned  so  much  with  the  elusive  intricacies 
of  motility  itself,  as  with  the  dual  nature  of  its  underlying  systems. 

COMPONENTS     OF     MOTILITY 

I  believe  that  motility  consists  of  two  components,  each  being  repre- 
sented throughout  the  entire  efferent  nervous  system  by  separate  neural 
mechanisms,  which  are  mutually  cooperative  and  yet  physiologically  and 
anatomically  distinct.  This  is  true  not  only  of  the  segmental  nervous 
system  but  also  of  the  larger  integrating  and  coordinating  masses  of  the 
brain  and  cerebellum.  Under  normal  conditions  they  are  inseparable 
and  act  in  unison,  and  the  harmony  of  their  relation  is  only  disturbed 
by  the  dissociation  of  accident  or  disease. 

•  One  of  these  components  of  motility  is  the  movement  proper,  which 
is  subserved  by  the  kinetic  system. 

The  other  represents  the  more  passive  form  of  contractility,  which 
we  recognize  in  tonus,  posture,  attitude,  and  equilibrium.  This  static 
function  of  the  efferent  system  is  subserved  by  separate  neuromuscular 
pathways,  which  may  be  termed  the  static  system. 

The  term  static  is  used  here  in  the  same  sense  as  in  the  physical 
sciences,  where  it  relates  to  the  laws  governing  matter  at  rest  and  the 
forces  producing  equilibrium.  I  have  found  no  other  word  which 
expresses  better  my  conception  of  this  other  great  function  of  the 
efferent  system. 

THE     PIIVLOGENY     OF     CONTRACTILE     TISSUE 

Before  proceeding  to  a  presentation  of  the  evidence  on  which  this 
conception  is  based,  I  would  first  ask  your  indulgence  while  I  review 
briefly  the  phylogeny  of  the  nervous  system  in  its  bearing  on  the  devel- 
opment of  movement. 

All  of  those  more  complicated  muscular  activities  which  we  study  in 
man  have,  like  every  other  function  of  the  human  organism,  a  very 
humble  origin.  And  in  order  to  detect  the  earliest  manifestations  of 
motility  we  must  retrace  our  steps  to  the  Unvcst  rung  of  the  ladder  of 
life,  where  the  ameboid  movements  of  unicellular  organisms  allow  these 
minute  beings  some  slight  increase  in  the  range  of  their  activities.  Even 
in  this  lowly  form  the  slow  plastic  movement  is  followed  by  a  faint 
postural  or  static  effort,  when  the  pseudopodium  of  the  cell  becomes 


KIXETIC    SYSTEMS     OF    MOTILITY  3 

fixed  to  some  neighboring  object  by  molecular  attraction  or  adhesion. 
The  tiny  organism  then  not  only  reaps  the  advantages  of  movement  but 
the  equally  valuable  effect  of  postural  fixation  under  new  conditions. 
For  if  the  power  to  move  in  space  were  not  associated  with  an  equal 
ability  to  control  such  movements  in  terms  of  posture,  attitude  and 
equilibrium,  the  advantages  of  motility  would  be  of  very  doubtful  value 
to  the  higher  organisms. 

The  next  advance  in  kinetic  evolution  is  the  ciliated  movement. 
Here  a  protoplasmic  cell  has  projecting  from  its  free  surface  minute 
fibrils  which  are  derived  from  the  intracellular  network  of  the  organism. 
These  cilia  are  capable  of  quick  rhythmic,  to  and  fro  movements  quite 
unlike  the  slow,  plastic  transformations  of  structure  which  characterize 
the  first  protoplasmic  efforts  of  the  ameba  in  the  realm  of  movement. 

As  one  ascends  the  scale  of  life,  from  one  phylum  to  another,  there 
is  developed  in  the  course  of  evolution  a  more  complex  contractile  sub- 
stance, the  muscular  tissue,  which  is  the  active  agent  in  producing  that 
great  diversity  of  movement  which  characterizes  animal  life.  The  first 
development  is  the  unstriped  muscle  which,  according  to  some  authori- 
ties, is  present  as  low  in  the  scale  as  sponges  (Parker  "■),  and  is  constant 
in  all  higher  forms.  The  quality  of  its  movement  is  slow  and  plastic. 
Striated  muscle,  which  represents  a  higher  dift'erentiation  of  contractile 
tissue,  makes  its  appearance  in  worms  and  mollusks,  and  constitutes  the 
skeletal  musculature  of  vertebrates.  The  quality  of  its  movement  is 
quick  and  elastic. 

A  very  striking  illustration  of  the  dual  nature  of  muscle  function 
.may  be  observed  in  certain  of  the  invertebrates.  In  bivalved  mollusks 
closure  of  the  shell  is  aft'ected  by  the  contraction  of  two  distinct  mus- 
cles, a  contractile  muscle  which  is  striated,  and  an  arrest  muscle  which 
is  nonstriated.  The  rapid  movement  of  closure  of  the  shell  is  produced 
by  the  striated  muscle.  This  is  accompanied  by  a  slower  contraction  of 
the  arrest  muscle  which  becomes  firjnly  fixed  as  soon  as  the  movement 
ceases.  The  arrest  muscle  thus  fixes  in  posture  the  closing  movement 
of  the  shell,  which  is  then  able  to  withstand  an  enormous  degree  of 
pressure  before  relaxation  is  induced.  A  similar  division  of  movv-mcnt 
and  posturing  muscles  may  also  be  observed  in  Echinus  and  Pectsr.  and 
these  have  separate  and  distinct  sources  of  innervation  (von  Uexkiill  2). 
Comparative  anatomy  shows  clearly  that  the  muscular  system,  like 
all  other  structures  of  the  body,  is  in  a  state  of  evolution,  adapting  itself 
to  the  changing  conditions  of  the  organism.  Development  is  from  the 
slow  movement  of  the  unstriped  to  the  quick  movement  of  the  striated 

1.  Parker:    The  Reaction  of  Sponges,  J.  E.xper.  Zool.  8:39,  1910. 

2.  von   Uexkull:     Studien   iiber   den   Tonus,   Ztsclir.   f.    Biol.   44:269,    1903; 
ihid.  58:305,  1912. 
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muscle  fiber.  And  in  man  all  gradations  may  be  observed  from  the 
lowest  type  of  unstriped  muscle  to  the  highest  type  of  striated  muscle 
fiber. 

Striated  muscle  contains  two  substances,  both  capable  of  contraction. 
The  one  is  the  disk  mechanism  of  the  muscle  fiber,  which  gives  rise  to 
the  quick  movement  or  the  twitch.  The  other  is  the  sarcoplasm  which 
yields  a  more  plastic  form  of  contraction.  It  is,  I  believe,  not  unlikely 
that  the  simple  protoplasmic  movements  of  the  ameba  and  the  quick 
rhythmic  waves  of  the  cilia  are  the  prototypes  of  the  more  elaborate 
functions  of  striated  muscle. 

Marshall,^  after  an  exhaustive  study  of  the  muscles  of  vertebrate 
and  invertebrate  life,  has  reached  certain  important  conclusions.  He 
believes  that  the  disk  mechanism  of  the  muscle  fiber  is  the  final  product 
in  course  of  evolution  from  the  primitive  intracellular  network  of  the 
cell.  This  is  represented  in  the  unstriped  muscle  fiber  by.  the  longitudi- 
nal fibrillations.  He  traces  from  its  origin  the  gradual  development  of 
the  contractile  mechanism  and  shows  its  relation  to  the  quality  of  move- 
ment. A  movement  is  slow  or  quick  according  to  the  quality  and  degree 
of  dififerentiation  of  this  constituent  of  the  muscle  fiber. 

A  clear  conception  of  the  phylogeny  of  contractile  tissue  is  impor- 
tant to  my  theory  as  I  do  not  regard  the  skeletal  muscle  mass  in  man 
as  a  mere  aggregation  of  muscle  fibers  of  a  standard  type,  but  rather  as 
systems  of  end  organs  representing  different  stages  of  phylogenic  devel- 
opment, and  thus  corresponding  in  some  measure  to  similar  differentia- 
tion in  nerve  tissue. 

I  believe  that  the  highest  functions  of  motility  are  carried  out  by 
more  highly  developed  muscle  fibers  than  are  the  lower  forms  of  move- 
ment. For  the  functions  of  the  efferent  nervous  system  and  the  muscu- 
lar system  are  so  closely  intertwined  that  one  can  scarcely  conceive  of 
evolutionary  progress  i^i  one  without  corresponding  changes  in  the  other, 
to  meet  the  demands  of  more  elaborate  functional  activity. 

TYPES     OF     MOTILITY     AND     POSTUKE 

Let  us  now  leave  the  question  of  muscle  tissue  and  consider,  for  a 
moment,  the  general  types  of  motility  in  animal  life.  These  are  usually 
divided  by  physiologists  into  three  groups,  reflex,  automatic  and  asso- 
ciated, and  isolated  synergic  movements. 

It  should  be  remarked,  however,  that  one  group  merges  impercep- 
tibly into  the  other  and  the  transition  is  so  gradual  that  it  is  difficult  to 
say  where   one  type   ceases  and   the   other  begins.     For  as   Herbert 

3.  Marshall,  C.  F. :  The  Structure  and  Distribution  of  Striped  and  Unstriped 
Muscle  in  the  Animal  Kingdom  and  a  Theory  of  Muscular  Contraction,  Quart. 
J.  Microsc.  Sc.  27:75,  1888. 
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Spencer  pointed  out,  the  progress  of  evolution  is  from  the  most  auto- 
matic to  the  least  automatic  and  cessation  of  automatic  activity  and  the 
dawn  of  volition  are  one  and  the  same  thing. 

In  the  lowest  forms  of  life,  movement  and  posture  are  of  a  purely 
reflex  character  and  depend  on  a  primitive  reflex  arc,  which  is  the 
functional  unit  of  the  nervous  system.  In  higher  forms  these  reflex 
units  are  combined  and  more  complicated  reflex  activities  result.  These 
in  turn  are  gradually  brought  under  the  control  of  still  higher  inte- 
grating and  correlating  centers  with  corresponding  advances  in  the 
variety  and  forms  of  movement. 

There  are  many  extraordinary  evidences  of  reflex  action  in  the 
lower  forms  of  life,  both  in  the  realm  of  posture  and  of  movement. 
There  are  such  movements  as  the  reflex  of  defense,  the  flight  reflex, 
the  turning  reflex,  that  strange  reflex  of  self-mutilation  by  which  an 
extremity  is  discarded  to  escape  a  threatened  danger.  There  is  a  dis- 
guise reflex  characterized  by  alteration  of  color,  also  a  tonic  refle.^ 
producing  a  general  rigidity  and  one  simulating  the  posture  of  death, 
and  many  others  that  have  been  acquired  in  the  struggle  for  existence. 

In  the  "automatic  and  associated  group"  there  are  movements  of 
crawling,  walking,  running,  jumping,  swimming  and  flying.  These 
movements  are  usually  bilateral  and  rhythmic,  or  alternating  and 
rhythmic,  and  find  their  highest  expression  in  vertebrates.  All  of 
these  movements,  reflex  as  well  as  automatic,  have  their  corresponding 
static  components,  and  every  cessation  of  movement  is  immediately 
followed  by  fixation  of  the  contraction  in  posture. 

In  the  higher  mammals  and  especially  in  man  one  encounters  a  new 
form  of  movement  which  dift'ers  from  reflex  and  automatic  movements 
in  the  quality  of  individuality  and  dissociation.  Thus,  one  of  the 
extremities  which  in  reflex  and  automatic  movements  plays  a  fixed  role 
as  part  of  a  mechanism,  becomes  capable  of  isolated  and  unilateral 
effort  under  voluntary  control.  This  form  of  movement  represents 
an  immense  advance  in  the  evolution  of  motility  and  underlies  the 
development  of  all  skilled  movements  which  have  reached  such  extraor- 
dinary perfection  in  man. 

In  all  of  these  isolated  forms  of  voluntary  movement  there  is  also 
the  element  of  posture,  and  it  may  be  stated  without  fear  of  contra- 
diction that  there  is  no  form  of  motility  from  the  simple  reflex  to  the 
most  skilled  and  individualistic  type  of  movement  which  functions 
without  a  corresponding  static  mechanism. 

EVOLUTION     OF     THE     NERVOUS     SYSTEM 

With  the  gradual  increase  in  the  range  of  movement  and  posture 
in  organic  life  there  has  been  a  corresponding  development  of  nerve 
structure,  for  every  movement  is  represented  as  such  in  the  mechanism 
of  the  nervous  system.     As  one  ascends  the  animal  scale  there  is  an 
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increasing  complexity  in  the  arrangement  of  the  central  nervous  sys- 
tem, due  to  the  development  of  higher  and  higher  levels  of  coordination 
and  control.  In  man  and  the  primates  the  original  simplicity  of  the 
segmental  neuraxis  is  quite  concealed  by  the  enormous  development  of 
cerebrum,  cerebellum,  and  their  respective  projection  systems  in  the 
spinal  cord. 

Hughlings  Jackson,*  following  the  philosophic  teachings  of  Herbert 
Spencer,  was  the  first  to  grasp  the  full  significance  of  evolutionary 
principles  as  applied  to  the  central  nervous  system  of  man.  His 
conception  of  functional  levels,  each  higher  level  controlling  the  activi- 
ties of  the  lower  centers,  stands  today,  and  will,  to  my  mind,  continue 
to  dominate  all  conceptions  of  nerve  functions,  psychic  as  well  as 
somatic.  For  in  the  central  nervous  system  of.  man  is  written  in  terms 
of  functional  levels  the  whole  history  of  the  evolution  of  organic  life. 

In  a  general  way  the  central  nervous  system  may  be  said  to  repre- 
sent three  great  structural  and  functional  divisions.  There  is  a  seg- 
mental nervous  system,  which  contains  the  great  reflex  systems  of  the 
neuraxis,  a  paleo-encephalon  which  represents  the  essential  sensory 
and  motor  mechanism  in  lower  forms,  and  a  neo-encephalon  which 
has  its  greatest  development  in  man,  and  subserves  the  highest  func- 
tions of  motility  and  sensibility. 

It  is  my  belief  that  these  three  great  functional  divisions  of  the 
nervous  system  are  related  to  the  three  great  types  of  movement  and 
posture  enumerated  in  the  foregoing. 

In  this  conception,  I  regard  the  cerebellum  as  the  great  correlating 
center  for  the  static  functions  of  motility,  in  contrast  to  the  corpus 
striatum  and  Rolandic  area,  which  I  regard  as  the  essential  correlating 
centers  for  the  control  of  their  respective  forms  of  kinetic  function. 
Furthermore,  I  believe  that  these  systems  are  represented  by  special 
end  organs  in  the  skeletal  muscles  in  the  same  manner  as  we  conceive 
sensations  with  their  special  systems  and  modes  of  termination. 

THE     author's     hypothesis 

I  will  now  proceed  to  a  presentation  of  the  evidence  on  which  my 
hypothesis  is  based,  which,  however,  on  the  present  occasion,  cannot 
be  given  in  detail  but  can  only  be  outlined  in  a  very  general  way.  Let 
us  first  consider  the  muscular  system,  which  contains  all  of  the  con- 
tractile end  organs  of  the  efferent  mechanism. 

The  skeletal  musculature  is'  comjjosed  of  striated  muscle  filler  held 
together  by  connective  tissue,  by  means  of  which  the  contractile  mass 
performs  its  functions.  The  purely  anatomic  divisions  of  muscles  are 
of  comparatively  little  importance  in  the  physiology  of  motion.     For  as 

4.  Jackson,  Hughling.s  :     Croonian  Lectures,  Brit.  M.  J.  1:660,  703,  1884. 
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Hughlings  Jackson  pointed  out,  "movements  not  muscles"  are  repre- 
sented in  the  nerve  centers  and  usually  a  number  of  muscles  participate 
in  any  given  movement. 

We  must,  therefore,  conceive  the  efferent  nervous  system,  includ- 
ing the  muscles,  as  organized  for  the  execution  of  a  great  variety  of 
movements  which  become  more  and  more  numerous  and  complex  as 
we  ascend  the  scale  of  life. 

As  we  have  seen,  each  striated  muscle  fiber  is  composed  of  two 
distinct  substances  which  are  now  generally  recognized  by  physiologists 
as  subserving  different  types  of  motor  function.  In  a  general  way  it 
is  estimated  that,  the  disk  system  constitutes  about  from  one  sixth  to 
one  half  of  the  total  muscle  mass,  the  remaining  portion  of  which  is 
sarcoplasm. 

DUAL     INNERVATION     OF     MUSCLE     FIBERS 

Each  muscle  fiber  contains  a  motor  nerve  ending,  which  is  the 
terminal  of  a  medullated  nerve  fiber.  For  many  years  this  was  thought 
to  be  the  sole  innervation  of  the  muscle  fiber,  until  Perroncito  ^  and 
Boeke  "  demonstrated  the  existence  of  another  smaller  nerve  ending  in 
the  striated  muscle  fiber  which  was  shown  to  be  the  terminal  of  a  non- 
medullated  nerve. 

Boeke  expressed  the  opinion  that  the  motor  end  plate  of  the  medul- 
lated nerve  fiber  furnished  the  stimulus  for  the  disk  system  while  the 
accessory  sympathetic  terminals  were  in  control  of  the  sarcoplasmic 
portion  of  the  contractile  mechanism,  a  conception  which  Mosso  had 
previously  expressed  in  his  interpretation  of  the  tonus  and  twitch 
components  of  muscle  function.  Boeke  carried  his  investigation  still 
further,  and  in  order  to  prove  the  independent  nature  of  these  two 
systems,  he  cut  the  trochlear  nerve  in  the  cat  and  studied  the  nerve 
degenerations  in  the  superior  oblicjue  muscle.  All  of  the  motor  end 
plates  in  connection  with  the  medullated  nerve  fibers  were  found  in 
various  stages  of  disintegration  while  the  accessory  sympathetic  nerve 
endings  showed  no  evidences  of  degeneration. 

One  could  hardly  offer  better  evidence  of  the  independence  of 
these  two  systems  of  nerve  endings. 

These  histologic  studies  awakened  considerable  interest  in  the 
physiologic  world,  as  Botazzi  ^  had  previously  enunciated  a  theory  of 
dual   contractility   for  the   muscle  of   the   batrachian   heart.      In   this 

5.  Perroncito :  Etudes  iilterieures  sur  la  terminaison  des  nerfs  dans  les 
muscles  a  fibres  striees,  Arch.  ital.  de  Biol.  38:393,  1902. 

6.  Boeke :  Die  motorische  Endplatte  bei  den  boheren  Vertebraten,  Anat. 
Anzeiger  25:193,  481,  1909. 

7.  Botazzi :  The  Oscillations  of  the  Auricular  Tonus  in  the  Batrachian  Heart 
with  a  Theory  on  the  Function  of  Sarcoplasm  in  Muscular  Tissues,  J.  Physiol. 
21:1,  1897. 
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hypothesis  the  slow  tonic  contraction  of  the  sarcoplasm  supported  and 
reinforced  the  quicker  movement  of  the  disc  system. 

It  is  also  interesting  that  physiologists  have  detected  certain  differ- 
ences in  the  metabolism  of  muscles  which  are  probably  related  to  these 
two  forms  of  activity  of  the  muscle  fiber. 

Pekelharing  *  demonstrated  the  existence  of  two  chemical  processes 
in  muscle  metabolism.  One  was  related  to  the  disk  system,  and  was 
characterized  by  the  utilization  of  nonnitrogenous  substances.  The 
other  was  concerned  with  the  utilization  of  albuminates  and  this  was 
possibly  dependent  on  the  chemical  activity  of  sarcoplasm.  Other 
experiments  have  shown  that  the  expenditure  of  energy  of  the  active 
muscle  contraction  (tetanus)  is  far  greater  than  is  that  of  posturing 
muscle  (tonus).  This  explains  the  relative  unfatigability  of  the  pos- 
turing or  sarcoplasmic  function  of  muscle.  It  is  certainly  significant 
that  muscle  fibers  consisting  of  two  types  of  contractile  substance 
should  also  present  two  distinct  forms  of  chemical  activity. 

Another  striking  confirmation  of  a  dual  efferent  system  is  to  be 
found  in  the  researches  of  Kure,  Hiramatsu  and  Naito,®  on  the  innerva- 
tion of  the  diaphragm.  These  investigators  were  able  to  show  by 
animal  experimentation  that  the  phrenic  nerve  conveys  the  kinetic 
impulses  for  this  important  muscle,  while  its  tonus  is  received  through 
the  splanchnic  system  of  the  sympathetic.  If  the  phrenic  nerve  is  cut, 
the  diaphragm  is  paralyzed  but  tonus  is  preserved.  When  the  sympa- 
thetic nerve  is  cut,  tonus  is  lost  but  motility  is  unaffected.  As  the 
diaphragm  performs  a  relatively  simple  function  it  is  not  surprising 
that  these  two  systems  are  dissociated  and,  as  had  already  been  shown 
by  experiments  of  Boeke,  the  same  is  true  for  the  kinetic  and  static 
systems  of  the  ocular  muscles. 

The  attempt  has  also  been  made  to  demonstrate  a  similar  dissocia- 
tion in  the  innervation  of  the  lower  extremities  by  cutting  the  trunk 
of  the  abdominal  sympathetic.  This  experiment  was  performed  by 
Dusser  de  Barenne  ^^  who  claims  to  have  produced  a  demonstrable 
loss  of  tonus  in  the  corresponding  muscles.  These  results,  however, 
have  not  been  confirmed  by  subsequent  observers  (Cobb,"  Beritoff,^^ 

8.  Pekelharing:  Die  Kreatininausscheidung  beim  Menschen  under  dem 
Einfluss  von  Muskeltonus,  Ztschr.  f.  physiol.  Chem.  75:207,  1911. 

9.  Kure,  Hiramatsu  and  Naito :  Zvverchfelltonus  und  Nervi  splanchnici, 
Ztschr.  f.  exper.  path,  und  Therap.  16:395,  1914. 

10.  Dusser  de  Barenne:  Ueber  die  Enthirnungsstarre  (Decerebrate  Rigid- 
ity) in  ihrer  Beziehung  zur  efferenten  Innervation  der  quergestreiften  Muskula- 
t'jr,  Folia  neuro-biol.  7:651,  1913. 

11.  Cobb:  A  Note  on  the  Supposed  Relation  of  the  Sympathetic  Nerves  to 
Decerebrate  Rigidity,  Muscle  Tone,  and  Tendon  Reflex,  Am.  J.  Physiol.  46:478, 
1918. 

12.  Beritoff:  Die  tonische  Innervation  der  Skelettmuskulatur  und  der  Sym- 
pathicus,  Folio  neuro-biol.  8:421,  1914. 
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and  others)  and  it  appears  probable  that  the  sympathetic  efferent 
system  of  the  extremities  takes  a  different  route,  not  passing  by  way 
of  the  vascular  system. 

As  the  extremities  represent  a  later  phyletic  addition  to  the  mus- 
cular system,  it  is  possible  that  the  efferent  static  innervation  for  these 
structures  may  pass  to  the  muscles  with  the  motor  nerves.  In  this 
connection  it  is  interesting  to  note  that  Ransom  ^^  has  shown  the 
existence  of  a  large  complement  of  nonmedullated  nerve  fibers  in 
peripheral  nerves.  Further  investigation  will  be  necessary,  however,  to 
clarify  this  question  and  to  show  any  relationship  between  the  non- 
medullated fibers  described  by  Ransom  and  the  sympathetic  terminals 
of  the  striated  muscle  fiber. 

The  existence  of  two  separate  contractile  systems  in  striated  muscle 
fiber  is  also  shown  very  clearly  by  the  electromyogram.  In  myotonia 
congenita,  Gregor  and  Schilder  ^*  have  demonstrated  the  presence  of 
two  distinct  contraction  waves,  the  one  quick  and  referable  to  the 
disk  system,  the  other  slower,  more  sustained,  and  of  sarcoplasmic 
origin.  A  similar  dissociation  of  quick  and  slow  muscle  waves  may 
also  be  produced  in  the  electromyogram  of  veratrin  and  creatinin 
intoxication. 

PERIPHERAL      MECHANISMS     OF     TWO     SYSTEMS     OF      MOTILITY 

In  the  theory  which  I  am  endeavoring  to  unfold  the  disk  is  to  be 
regarded  as  the  end  organ  of  the  kinetic  system,  and  the  sarcoplasm 
as  the  end  organ  of  the  static  system,  just  as  we  conceive  the  heat  and 
cold  spots  or  the  tactile  corpuscles  as  end  organs  in  their  respective 
sensory  spheres.  These  end  organs  of  the  skin  have  undergone  special 
differentiation  on  certain  parts,  and  have  thus  acquired  a  greater 
accuracy  and  refinement  of  function. 

I  believe  that  a  similar  specialization  of  function  and  structure  exists 
in  skeletal  muscles.  By  this  I  would  emphasize  what  perhaps  is  not 
generally  recognized,  that  the  muscle  fiber  system,  like  the  nerve  fiber 
system,  participates  in  phyletic  differentiation,  and  that  those  muscle 
fibers  which  subserve  the  higher  functions  of  neokinesis  are  more 
highly  specialized  than  are  those  which  are  concerned  with  paleokinetic 
function. 

According  to  this  conception  the  corticospinal  system  and  the  strio- 
spinal  system-  would  both  be  represented  by  special  contractile  end 
organs. 

13.  Ransom:  Unmyelinated  Nerve  Fibers  as  Conductors  of  Protopathic 
Sensation,  Brain  38:381,  1915.    . 

14.  Gregor   and    Schilder:     Zur   Theorie   der   Myotonia,   Neurol.    Centralbl. 

32:85.  1913. 
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As  the  striospinal  system  is  older,  the  muscle  fibers  subserving  this 
function  would  be  less  highly  differentiated  than  those  subserving  the 
highest  cortical  function.  Let  us  see  what  facts  may  be  derived  from 
histology,  and  physiology,  in  support  of  this  point  of  view.  As  long 
ago  as  1874,  Ranvier  pointed  out  that  in  muscles  there  are  two  kinds 
of  fibers,  which  he  described  as  pale  and  dark  fibers.  The  pale  fibers 
are  rich  in  contractile  substance  and  contain  comparatively  little  sarco- 
plasm.  The  dark  fibers  are  rich  in  sarcoplasm  with  a  relatively  simple 
disk  mechanism.  Both  kinds  of  fibers  are  found  in  all  muscles  in  vary- 
ing degrees. 

The  pale  fibers  are  the  quick  contracting,  and  the  dark  fibers  the 
slow  contracting  fibers  of  the  physiologists  (PankuP^).  And  the 
quickness  of  a  muscle  contraction  which  varies  considerably  in  different 
portions  of  the  body  depends  on  the  relative  number  and  distribution  of 
these  two  types  of  fibers.  It  has  also  been  shown  that  those  muscles 
which  are  subjected  during  the  life  of  the  organism  to  the  most  con- 
stant activity  are  especially  rich  in  sarcoplasm  (Knoll  "^). 

I  believe,  therefore,  that  the  more  highly  differentiated  pale  fibers 
are  related  to  the  neokinetic  system,  while  the  dark  fibers  are  concerned 
with  paleokinetic  motility.  As  the  evolution  from  the  lower  to  the 
higher  movement  is  gradual,  there  are  transition  forms  between  these 
two  types  of  fibers. 

The  skeletal  muscles  may  therefore  be  regarded  as  contractile  tissue, 
which  bears  the  imprint  of  the  phylogenetic  struggle  in  the  same 
measure  as  the  nervous  system  which  controls  it.  Considered  as  a 
whole  it  is  the  end  organ  of  the  efferent  system  and  in  its  mass  are 
represented  the  great  kinetic  and  static  pathways  of  the  brain  and  cord. 

THE     SEGMENTAL     NERVOUS     SYSTEM     AND     THE     DUAL     FUNCTION 

OF     MOTILITY 

Let  us  now  consider  the  segmental  nervous  system  in  its  relation 
to  a  dual  function  of  motility.  At  this  level  are  represented  the  earliest 
centers  for  movement  and  posture,  and  the  relative  simplicity  of  its 
reflex  mechanisms  has  made  it  an  especially  attractive  field  for  experi- 
mental study.  Sherrington,'"  who  is  the  acknowledged  authority  on 
the  various  reflex  activities  of  the  nervous  system,  has  reached  the 
conclusion  that  two  types  of  reflex  action  may  be  recognized.  There 
is  a  reflex  movement  which  he  calls  the  phasic  reflex,  and  a   reflex 

15.  Pankul,   in   Luciani :    Textbook  of   Physiology  3:    Chapter   1. 

16.  Knoll :  Ueber  Protoplasmaarme  unci  Protoplasmareichc  Muskulatur, 
Denkschr.  d.  k.  Akad.  d.  Wiss.  z.  Wien.  Math,  naturw.  Kl.  58:633,  1891. 

17.  SherrinRton  :    Postural  Activity  of  Muscle  and  Nerve,  Brain  38:191,  1915. 
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posture  which  he  terms  the  tonic  or  postural  reflex,  and  in  the  reahn 
of  reflex  action  he  indicates  very  clearly  the  duality  of  function  which 
I  would  extend  to  the  whole  of  the  efferent  system. 

He  also  has  shown  in  his  study  of  "postural  activity  of  nerve  and 
muscle"  that  coordination  and  reciprocal  innervation  are  as  much  a 
part  of  the  tonic,  or  postural,  reflex  as  they  are  of  the  phasic  reflex 
mechanism.  His  experiments  on  decerebrate  rigidity,  as  well  as  those 
of  Magnus  and  Kleijn,^**  show  conclusively  that  innervation  and  coordi- 
nation are  as  important  in  the  realm  of  posture  as  in  that  of  movement. 

Reflex  action  is  therefore  dependent  on  a  peripheral  kinetic  system 
which  terminates  in  the  disk  contractile  mechanism.  And  reflex  posture 
is  dependent  on  a  peripheral  static  system  which  terminates  in  the 
sarcoplasm  of  the  muscle  fiber.  These  are  the  neuromuscular  repre- 
sentatives at  the  segmental  level  of  the  kinetic  and  static  pathways  of 
motility. 

One  function  of  the  peripheral  static  system  is  the  so-called  "length- 
ening and  shortening  reactions"  of  muscles.  This  intrinsic  function 
of  muscle  tissue  is  dependent  on  postural  tonus,  by  which  a  muscle 
may  be  lengthened  or  shortened  during  contraction  without  correspond- 
ing changes  of  tension.  This  alteration  in  postural  length  without 
corresponding  changes  of  tension  facilitates  the  easy  transition  from 
posture  to  movement  which  characterizes  motility. 

Sherrington  has  also  shown  the  great  importance  of  this  posturing 
mechanism  in  hollow  viscera,  like  the  bladder,  the  postural  tonus  of 
the  muscular  walls  of  this  organ  allowing  considerable  changes  of 
volume  without  increase  of  the  intravesical  tension.  It  has  also  been 
definitely  established  that  a  similar  mechanism  exists  in  the  vascular 
system  and  in  other  structures  under  the  control  of  the  autonomic 
nervous  system. 

Before  leaving  the  peripheral  systems  of  motility,  some  mention 
should  be  made  of  the  "all  or  nothing"  principle  of  Bowditch  ^^  which 
apparently  governs  all  forms  of  muscular  contraction.  His  experi- 
ments were  carried  out  on  the  heart  muscle  of  the  frog  and  showed 
that  an  induction  shock  produces  a  muscle  contraction  or  fails  to  do 
so  according  to  the  strength  of, the  current.  If  a  contraction  is  induced, 
it  is  the  greatest  of  which  the  muscle  fiber  is  capable,  and  there  are 
no  gradations  with  varying  strengths  of  current. 

Keith  Lucas  ^°  has  shown  that  this  principle  also  applies  to  the 
skeletal  muscles.  Accordingly,  the  strength  of  a  muscular  contraction 
is  not  dependent  on  the  strength  of  the  current,  but  on  the  number 

18.  Magnus  and  Kleijn :  Die  Ahhiingigkeit  des  Tonus  der  Extremitaten 
muskeln  von  der  Kopfstellung,  Pfliiger's  Arch.  f.  d.  ges.  Physiol  145:455,  1912. 

19.  Bowditch,  in  Bayliss :    Textbook  of  Physiology,  1919,  p.  383. 

20.  Lucas,  Keith,  in  Bayliss:     Textbook  of  Physiology,  1919.  p.  383. 
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of  muscle  fibers  participating  in  the  contraction.  The  refinements  and 
gradations  of  movement  are  therefore  dependent  on  the  number  of 
muscle  fibers  participating,  and  not  on  variations  in  the  strength  of 
the  nerve  impulse. 

CENTRAL     PATHWAYS     OF     TWO     SYSTEMS     OF      MOTILITY 

Let  us  now  leave  the  peripheral  mechanisms  and  pass  to  a  consid- 
eration of  the  central  pathways  of  motility. 

In  a  previous  study  of  paralysis  agitans,-^  I  expressed  myself  as 
favoring  the  conception  of  two  great  motor  systems  from  brain  to 
muscle,  one  subserving  paleokinetic  and  the  other  a  neokinetic  function. 
The  corpus  striatum,  according  to  this  view,  is  the  paleokinetic  center 
for  the  control  of  "automatic  and  associated  movements,"  and  the 
Rolandic  area  is  the  neokinetic  center  for  ''dissociated  movements"  of 
cortical  origin.  Their,  static  functions  I  believe  are  subserved  by  other 
pathways. 

It  should  be  remarked,  however,  that  the  thalamic  portion  of  the 
paleo-encephalon  is  closely  associated  with  the  cerebral  cortex  by 
afferent  and  efferent  tracts,  by  means  of  which  paleokinetic  motility 
may  be  directly  controlled  from  the  cortical  sphere  (cortico-thalamo- 
striospinal  system).  This  higher  control  of  the  striospinal  system 
makes  possible  a  finer  differentiation  of  paleokinetic  motility  and 
explains  the  occurrence  of  purely  involuntary  movements  of  cortical 
origin.  It  also  bridges  the  gap  between  the  striospinal  and  cortico- 
spinal types  of  movement  and  renders  the  transition  from  the  older 
to  the  newer  forms  of  motility  a  more  gradual  process. 

In  striking  contrast  to  the  paleokinetic  system  is  the  neokinetic  sys- 
tem. This  is  a  direct  pathway  from  the  cerebral  cortex  to  the  spinal 
cord  for  the  control  of  isolated  synergic  movement.  It  takes  its  origin 
in  the  motor  cells  of  the  Rolandic  area  and  passes  by  way  of  the 
pyramidal  system  directly  to  the  anterior  horn  cells  of  the  spinal  cord, 
and  from  there  to  a  special  disk  representation  in  muscle  subserving 
the  dissociated  movements  of  cortical  origin. 

These  two  great  motor  systems,  the  pyramidal  and  extrapyramidal, 
according  to  this  theory,  are  both  represented  in  nerves  and  skeletal 
muscles.  They  are  in  a  sense  complementary  and  their  independence  is 
only  unmasked  by  the  dissociations  of  disease. 

A  critical  analysis  of  the  symptomatology  of  pyramidal  and  extra- 
pyramidal disease  (spastic  paralysis  and  paralysis  agitans)  are  strongly 
corroborative  of  this  hypothesis  (Hunt^^). 

21.  Hunt:  Primary  Atrophy  of  the  Pallidal  System:  A  Contribution  to  the 
Functions  of  the  Corpus  Striatum,  Brain  40:58,  1917;  Arch.  Int.  Med.  22:647, 
1918. 

22.  Hunt:  The  Existence  of  Two  Distinct  Physiological  Systems  for  the 
Transmission  of  Motor  Impulses  in  Peripheral  Nerves,  Brain  41:302,  1918. 
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The  central  pathways  for  the  control  of  the  static  component  of 
motUity  are,  I  believe,  distinct  from  those  subserving  its  kinetic  func- 
tion. The  essential  suprasegmental  mechanism  for  the  control  of  static 
motility  I  believe  to  be  the  cerebellum.  The  importance  of  this  organ 
in  the  regulation  of  muscle  synergy  and  tonus  and  in  the  maintenance 
of  equilibrium  has  been  recognized  by  all  observers,  and  yet,  notwith- 
standing years  of  patient  investigation,  a  certain  obscurity  still  clouds 
our  conception  of  its  function  and  relation  to  motility. 

DeBoer^^  has  recently  considered  it  as  the  central  mechanism  for 
the  control  of  refle*  fbnus  and  the  sarcoplasmic  function  of  the  muscle 
fiber,  and  has  presented  an  imposing  array  of  evidence  in  favor  of  this 
hypothesis.  Tilney,^  in  a  comprehensive  study  of  the  cerebellum,  has 
enlarged  our  conception  of  its  synergic  function  to  include-  the  synergic 
unit.  This  is  represented  by  a  single  muscle  and  its  antagonist  which 
contains  a  "dominant  and  check  mechanism"  capable  of  kinetic  and 
akinetic  phases.  In  this  conception  both  the  kinetic  and  static  functions 
are  subserved  by  the  unit  of  synergy. 

While  accepting  in  the  main  the  classic  conception  of  cerebellar 
synergy  as  enunciated  by  Babinski,  I  would  limit  this  function  to  a 
control  of  the  static  synergies  of  motility.  The  kinetic  synergies  are 
controlled  by  their  respective  kinetic  mechanisms. 

Anatorrfically,  the  cerebellum  has  close  connections  with  both  the 
cerebrum  and  the  spinal  cord.  It  receives  impulses  directly  from  the 
spinal  cord,  which  pass  to  its  central  portion  (vermis),  as  well  as 
impulses  from  the  cerebral  cortex,  which  pass  by  way  of  the  pons 
varolii  to  the  cerebellar  hemispheres. 

In  the  cerebellum  there  are  phylogenetic  evidences  of  two  great 
systems,  which  correspond  to  similar  divisions  of  the  cerebrum.  There 
are  a  paleocerebellum,  or  vermian  system,  and  a  neocerebellum  or 
hemispheric  system. 

The  efferent  cerebellar  systems  originate  in  the  central  nuclei  (the 
dentate,  nucleus  globosus,  emboli  formis  and  fastigii)  and  traverse  the 
superior  cerebellar  peduncles. 

The  older  cerebellum  stands  in  relation  to  what  may  be  termed  the 
palco-static  system  which  controls  the  static  functions  of  movement  of 
the  "automatic  and  associated  type."  It  takes  its  origin  in  the  older 
nuclei  of  the  vermis  cerebelli. 

The  cerebellar  hemispheres,  on  the  other  hand,  regulate  the  higher 
postural  functions  of  motility  through  the  medium  of  a  neo-static  sys- 
tem, which   originates   in   the   cells   of   the  dentate  nucleus.     This   is 

23.  de  Boer :     Die  Bedeutung  der  tonischen   Innervation   fiir  die  Funktion 
der  quergestreiften  Muskeln,  Ztschr.  f.  Biol.  47:239,  1914. 

24.  Tilney:     Functional  Significance  and  Principal  Syndrome  of  the  Cere- 
bellum, Neurol.  Bull.  2:289,  1919. 
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controlled  from  the  cerebral  cortex  by  a  special  system  of  fibers  passing 
from  the  frontal  lobe  to  the  pons  varolii  and  thence  to  the  opposite 
hemisphere  of  the  cerebellum.  The  frontopontocerebellar  system 
descends  in  the  internal  capsule  and  cerebral  peduncle  in  close  associa- 
tion with  the  pyramidal  tracts,  and  it  is  interesting  to  note  that  both 
structures,  the  one  subserving  the  static  and  the  other  the  kinetic  func- 
tion of  motility,  receive  their  myelin  sheaths  subsequent  to  birth. 

Both  of  the  efferent  systems  of  the  cerebellum  pass  in  the  superior 
peduncles  to  special  cellular  divisions  of  the  nucleus  ruber  (nucleus 
magnocellulatus  and  nucleus  parvicellulatus),  from  which  they  descend 
as  separate  systems  in  the  spinal  cord,  a  paleorubrospinal  system  and 
a  neorubrospinal  system.  I  then  conceive  them  as  passing  in  separate 
systems  to  the  sarcoplasm  of  the  skeletal  muscles. 

Before  leaving  the  question  of  the  central  pathways,  I  would  say  a 
word  in  respect  to  a  group  of  subordinate  motor  centers  which  are 
found  scattered  in  the  tegmental  region  of  the  brain  stem,  and  usually 
referred  to  as  prespinal  centers  of  motility. 

The  prespinal  or  better  supraspinal  centers  of  motility  represent  a 
distinctly  lower  level  of  phylogenesis  than  the  corpus  striatum.  They 
are  intercalated  in  the  pathway  of  the  extrapyramidal  system,  of  which 
they  form  a  part  and  I  believe  contain  representatives  for  both  the 
kinetic  and  the  static  components  of  motility.  With  certain  exceptions 
these  cannot  be  differentiated  in  the  present  state  of  our  knowledge. 
The  red  nucleus,  however,  may  be  cited  as  an  example  of  a  purely 
static  center  at  the  supraspinal  level  of  motility.  The  manifestations 
of  decerebrate  rigidity  are  probably  closely  related  to  this  supraspinal 
static  mechanism. 

MOTOR     MANIFESTATIONS     OF     DISEASE 

I  would  now  pass  to  a  consideration  of  the  efferent  system  in  its 
relation  to  symptomatology.  Is  it  possible  to  recognize  the  existence 
of  a  static  and  kinetic  system  in  the  various  motor  manifestations  of 
disease? 

In  the  interpretation  of  such  phenomena  one  .should  always  con- 
sider the  existence  of  positive  and  negative  symptoms  as  differentiated 
by  Hughlings  Jackson. ^^  The  positive  symptom  occurs  in  lower  centers 
from  loss  of  the  inhibitory  action  of  higher  centers.  Many  important 
motor  disturbances  are  of  this  order  and  are  referable  to  secondary 
functional  discharge  in  lower  centers. 

In  a  general  way,  it  may  be  said  that  a  lesion  of  the  kinetic  system 
causes  a  disorder  of  movement,  and  a  lesion  of  the  static  system,  a 
disorder  of  tonus  or  of  posture. 

25.  Jackson,  Hughlings :  The  Evolution  and  Dissolution  of  the  Nervous 
System,  Brit.  M.  J.  1:591,  1884. 


KIXETIC    SYSTEMS     Oh'    MOTILITY  15 

In  many  of  the  disturbances  of  motility  both  systems  participate, 
ahhough  it  is  usually  possible  to  indicate  one  or  the  other  as  the  essen- 
tial factor  involved. 

At  the  segmental  level  of  the  nervous  system  the  tendon  reflex 
is  a  typical  example  of  kinetic  function,  as  is  the  muscle  tonus  of  static 
function.  Langelaan  ^"  has  recently  shown  that  tonus  consists  of  two 
components,  a  contractile  tonus  referable  to  the  disk  system  and  a 
plastic  tonus  of  sarcoplasmic  origin.  These  may  also  be  recognized  on 
direct  percussion  of  the  muscle  by  the  quick  contractions  of  myotatic 
irritability  and  the  more  persistent  local  reactions  of  the  idio-muscular 
response. 

A  similar  division  of  function  is  also  demonstrable  in  reflex  action, 
the  kinetic  system  yielding  reflex  movements,  and  the  static  system 
reflex  posture. 

Such  disorders  of  motility  as  paramyoclonus  multiplex,  myokymia, 
and  fibrillary  twitchings  are  spasmodic  phenomena  referable  to  the 
kinetic  spinal  mechanism,  while  myasthenia  gravis  is  a  paretic  mani- 
festation. The  clonus  of  spastic  paralysis  and  the  tremor  of  paralysis 
agitans  are  both  of  kinetic  origin.  One  is  related  to  the  neokinetic,  and 
the  other  to  the  paleokinetic  system.  The  more  plastic  tonicity  which 
is  also  present  in  both  of  these  forms  of  palsy  is  of  sarcoplasmic  origin 
and  referable  to  the  static  system.  Certain  well  marked  differences  in 
hypertonicity  which  characterize  the  two  disorders  I  would  refer  to 
difference  of  static  and  kinetic  representation  in  the  skeletal  muscle. 
Huntington's  chorea  and  epilepsy  are  both  of  kinetic  origin,  the  former 
is  referable  to  the  striatal  and  the  latter  to  the  cortical  level  of  motility. 

Other  disorders  of  motility,  referable  to  the  corpus  striatum,  such 
as  athetosis,  dystonia,  progressive  lenticular  degeneration  and  paralysis 
agitans,  represent  different  degrees  of  involvement  of  its  efferent  and 
inhibitory  systems.  This  phase  of  the  subject  has  been  considered  in 
detail  in  my  contributions  to  the  symptomatology  of  the  corpus 
striatum.^" 

Rarely,  in  epilepsy  there  are  seizures  which  suggest  a  relation  to 
the  static  system.  These  are  characterized  by  unconsciousness  and  a 
sudden  loss  of  postural  control  without  convulsive  manifestations 
(  static  epilepsy ). 

All  forms  of  myotonia,  cerebral,  cerebellar,  spinal  and  peripheral, 
would  appear  to  be  of  sarcoplasmic  origin  and  referable  to  the  static 
system.  There  is  also  much  in  favor  of  the  hypothesis  that  the  tonic 
spasms  of  cerebellar  origin  and  the  tonic  rigidity  of  tetanus  are  essen- 
tially contractile  manifestations  of  sarcoplasm. 

26.  Langelaan:    On  Muscle  Tonus,  Brain  38:235,  1915. 

27.  Hunt:  The  Efiferent  Pallidal  System  of  the  Corpus  Striatum,  a  Consid- 
eration of  Its  Functions  and  Symptomatology,  J.  Nerv.  &  Ment.  Dis.  46:211, 
1917. 
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The  nature  of  the  Barany  reactions  to  labyrinthine  stimulation  also 
indicate,  in  my  opinion,  a  relationship  to  static  function  and  the  sarco- 
plasm  of  muscle.  I  would  recall  the  slow  and  quick  components  of 
labyrinthine  nystagmus.  The  slow  movement  is  primary  and  referable 
to  excitation  in  the  static  sphere,  while  the  quick  movements  are  sec- 
ondary, and  of  kinetic  origin. 

The  relationship  of  the  frontopontocerebellar  system  to  various 
myotonic  phenomena  has  already  been  emphasized  by  Kleist  ^^  and 
Kinnier  Wilson.  Mills  -^  has  also  considered  this  question  in  a  discus- 
sion of  a  cerebral  tonectic  mechanism.  Kinnier  Wilson  and  Walshe  ^^ 
have  made  the  important  observation  that  tumors  of  the  frontal  lobe 
anterior  to  the  motor  area  may  produce  myotonia,  a  peculiar  feature 
of  which  is  the  limitation  of  the  disturbance  to  voluntary  movements. 
Bumke  ^^  has  also  described  a  family  disorder  characterized  by  the 
occurrence  of  myotonia  with  both  voluntary  and  automatic  type  of 
movement.  It  should  be  remarked  that  in  all  of  these  central  forms 
of  myotonia  the  usual  electrical  and  mechanical  evidences  of  myotonia 
congenita  are  absent,  which  proves  the  disorder  to  be  of  central  origin. 

These  various  clinical  types  of  myotonia  I  regard  as  corroborative 
of  the  conception  of  a  special  system  for  the  control  of  the  higher 
function  of  static  motility. 

There  is  ohe  organic  symptom  in  particular  which  is  closely  related 
to  the  static  function  of  the  cerebellum,  and  that  is  the  intention  tremor. 
The  intention  or  cerebellar  tremor  presents  the  characteristics  of  a  loss 
of  the  static  components  of  motility.  The  coarse  tremor  inovements 
may  be  regarded  as  an  effort  of  the  kinetic  system  to  compensate  for 
the  loss  of  the  posturing  or  static  functions  of  the  sarcoplasm. 

In  a  movement  complex,  the  kinetic  component  governs  the  syner- 
gies of  the  movement  itself,  but  is  accompanied  by  the  static  function 
which  guides,  steadies  and  reinforces  the  movement  in  its  course  and 
fixes  it  in  posture  when  the  movement  ceases.  When  this  mechanism 
is  disturbed  the  intention  tremor  results. 

At  a  meeting  of  this  Association  five  years  ago,  I  ^^  described 
Dyssynergia  cerebellaris  progressiva,  an  affection  characterized  by  the 
gradual  development  of  generalized  intention  tremors.  On  the  basis 
of  pathologic  investigations  not  yet  reported,  I  would  refer  this  dis- 

28.  Kleist :  Ueber  nachdauernde  Muskelkontraktionen,  J.  f.  Psych,  u.  Nerv. 
10:95,  1908. 

29.  Mills:  Muscle  Tonicity,  Emotional  Expression  and  the  Cerebral  Tonectic 
Apparatus,  Neurol.  Centralbl.  33:1266,  1914. 

30.  Wilson  and  Walshe:  The  Phenomena  of  Tonic  Innervation  and  Its 
Relation  to  Motor  Apraxia,  Brain  37:119,  1914. 

31  Bumke:  Eine  familiare  Form  von  Intentionskrampf  Ztschr.  f.  d.  Neurol, 
u.  Psych.  4:644,  1910. 

32.  Hunt:    Dyssynergia  Cerebellaris  Progressiva,  Brain  37:247,  1914, 
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order  to  an  atrophy  of  the  efferent  dentate  system  through  which  the 
cerebellum  exercises  control  of  the  static  system  of  motility  (primary 
atrophy  of  the  efferent  dentate  system). 

In  addition  to  these  various  somatic  expressions  of  kinetic  and 
static  function,  a  similar  division  may  be  recognized  in  the  mental 
sphere.  Among  these  may  be  mentioned  catalepsy,  catatonia,  and 
■certain  of  the  hyperkineses  of  psychic  origin.  \  psychostatic  and 
psychokinetic  representation  may  therefore  be  postulated  at  the  psychic 
level  of  motility. 

This  concludes  my  argument  in  favor  of  the  two  great  systems 
of  motility ;  it  is  only  an  outline,  and  were  my  time  not  limited  it  could 
be  reinforced  by  many  additional  facts  which  would  materially 
strengthen  the  hypothesis. 

SUMMARY     OF     HYPOTHESIS 

In  conclusion,  I  would  restate  briefly  the  general  principles  under- 
lying this  conception  of  the  efferent  system.  The  function  of  motility, 
like  sensation,  is  represented  by  special  end  organs  and  neural  systems 
which  subserve  the  various  types  and  modalities  of  contractile  function. 
Their  phylogenesis  is  in  strict  accord  with  the  evolutionary  hypothesis. 
From  the  primitive  movement  and  posture  of  the  lower  forms  of  life 
to  the  highest  expressions  of  motility  in  man,  the  transition  is  a  gradual 
one  and  is  recorded  in  the  efferent  nervous  system  of  man. 

As  the  animal  organism  is  subject  to  the  mechanical  laws  of  a 
physical  world,  two  forms  of  movement,  active  and  passive,  have  been 
evolved  in  the  struggle  for  existence.  The  one  is  that  passive  con- 
tractility of  the  muscular  system  which  maintains  the  organism  in 
posture  and  equilibrium  and  counteracts  the  forces  of  gravity  and 
atmospheric  pressure.  The  other  is  a  more  active  form  of  contractility 
by  which  the  organism  is  enabled  to  move  or  change  its  position  in 
space. 

In  some  invertebrates  these  two  forms  of  motility  are  readily  dis- 
tinguished and  are  subserved  by  separate  muscles.  In  higher  forms 
these  two  important  functions  of  muscle  tissue  are  united  in  the  muscle 
fiber,  but  are  controlled  by  separate  neural  systems. 

It  is  therefore  possible  to  trace  the  evolution  of  the  static  and 
kinetic  systems  of  motility  from  the  lowest  to  the  highest  levels  of  the 
neural  mechanism. 
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PHILADELPHIA 

In  1916  I  ^  reported  several  cases  of  a  disorder  occurring  in  one 
family,  which  seemed  to  me  to  belong  to  the  group  known  as  pseudo- 
sclerosis, probably  a  family  form  of  a  lesion  of  the  lenticular  nucleus, 
and  in  that  paper  I  grouped  the  various  disorders  attributed  to  dis- 
ease of  the  lenticular  nucleus.  These  were  the  pseudosclerosis  of 
Westphal  and  Striimpell,  Huntington's  chorea.  Parkinson's  disease, 
spastic  pseudobulbar  palsy  with  contractures  and  choreo-athetoid 
movements  of  Oppenheim  and  Vogt.  and  Freund  and  Vogt,  Oppen- 
heim's  dystonia  musculorum  deformans,  and  double  athetosis.  To 
this  list  I  added  von  Bechterew's  hemitonia  apoplectica  and  certain 
forms  of  carbon  monoxid  poisoning,  and  I  am  inclined  to  add  a  certain 
form  of  paramyoclonus  multiplex  resulting  from  lethargic  encephalitis. 
To  the  list  might  also  be  added  arteriosclerotic  muscular  rigidity  and 
certain  forms  of  senile  dementia,  which  Striimpell  thinks  belong  to 
his  amyostatic  syndrome.  He  refers  to  a  paper  on  the  arteriosclerotic 
form  of  muscular  rigidity  by  O.  Forster,  but  is  unwilling  to  attribute 
to  arteriosclerosis  of  the  brain  arteries  so  great  causal  and  primary 
significance  as  Forster  has  done.  He  thinks  other  etiologic  factors 
are  to  be  considered  and  that  while  arteriosclerosis  is  a  frequent 
accompanying  condition,  it  is  not  a  conditio  sine  qua  non. 

Xonne  says  that  numerous  findings  in  lethargic  encephalitis  show 
that  acute  inflammation  of  the  basal  ganglions  may  cause  tlie  amyostatic 
syndrome.  It  seems  to  me  that  the  involuntary  jerkings  of  lethargic 
encephalitis  probably  have  their  origin  in  these  structures,  whether 
liiey  assume  a  choreiform  or  myoclonic  type.  A  few  months  ago  a 
case  of  the  myoclonic  form  of  lethargic  encephalitis  with  intense 
muscular  contractions  of  the  myoclonic  type  in  various  parts  of  the 
body  occurred  in  my  service  and  terminated  fatally.  I  found  in 
microscopic  sections  a  pronounced  cellular  infiltration  of  the  region 
of  the  basal  ganglions,  but  not  confined  to  them.  It  occurred  diffu!;ely 
in   the   basal    part   of   the   temporal   lobe.      The   intense    j^erivascular 

1.  Spiller,  W.  G. :   Pseudosclerosis,  J.  Nerv.  &  Ment.  Dis.  43:23  (Jan.)  1916. 
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cellular  infiltration  of  the  region  of  the  aqueduct  of  Sylvius,  so  com- 
mon in  the  usual  form  of  lethargic  encephalitis,  did  not  occur  in 
this  case. 

REPORT     OF     A     CASE 

History.— M.  A.,  a  girl,  aged  16,  was  admitted  to  the  Philadelphia  Gen- 
eral Hospital,  Sept.  5,  1882,  and  died  there  Dec.  24,  1919.  The  notes  taken 
when  she  was  admitted  stated  that  her  father  was  dead,  but  her  mother,  one 
brother'  and  one  sister  were  living  and  well.  The  patient's  intelligence  was 
said  to  be  good.  When  she  was  about  5  years  of  age  it  was  noticed  that 
she  had  begun  to  drag  her  left  lower  limb  and  that  her  left  upper  limb  was 
useless.  Other  parts  of  the  body  became  successively  atYected  and  the  paralysis 
assumed  a  spastic  character,  the  head  became  drawn  to  the  left,  the  body 
arched  to  the  left,  the  knees  flexed  and  the  feet  placed  in  the  position  of 
talipes  varus.  Marked  incoordinate  movements  were  observed  in  the  hands 
and  feet;  the  limbs  on  the  left  side  became  useless,  but  the  right  hand  still 
had  some  voluntary  function.  She  could  not  walk  and  could  not  sit  in  a 
chair  unless  tied  in  it.     Articulation  was  difficult  and  defective. 

Dr.  George  Wilson  made  some  notes  on  Jan.  29,  1915.  She  had  been  in 
the  Philadelphia  General  Hospital  thirty-three  years.  She  was  irritable  and 
had  an  exceedingly  violent  temper.     She  objected   strenuously  to  being  exam- 


Fig.  1. — Spastic  contractions  with  athetoid  movements.  These  photographs 
were  taken  by  Dr.  Ralph  Pemberton  some  years  before  the  death  of  the  patient. 

ined  and  on  one  occasion  called  the  examiner  an  abusive  name  with  unusual 
distinctness.  She  had  a  peculiar  explosive  speech,  which  was  indistinct; 
occasionally  •  words  were  said  distinctly.  One  who  associated  with  her  con- 
stantly was  able  to  understand  what  she  said.  She  had  difficulty  in  chewing 
and  swallowing  and  had  to  be  fed. 

Examination. — She  appeared  shrunken.  Her  irides  seemed  to  react  to  light 
and  in  convergence.  She  had  no  nystagmus  and  no  exophthalmos.  Her  lower 
jaw  was  frequently  drawn  downward  and  to  the  left  and  the  movements  were 
typically  athetoid.  Her  upper  limbs  had  little  voluntary  power.  The  fingers 
were  tightly  clasped  into  the  palms  and  the  forearms  were  supinated  or 
pronated  slowly  and  unevenly.  The  upper  limbs  were  hypertonic  and  thi 
tendon  reflexes  could  not  be  obtained  satisfactorily. 

The  lower  limbs  were  extremely  spastic  and  presented  athetoid  movements, 
the  right  foot  was  strongly  inverted  and  the  right  great  toe  extended  in  the 
movements,    while    the    left    foot    was    placed    so    strongly    in    the    position    of 
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equinus  that  the  toes  were  more  posterior  than  the  heel.  Plantar  stimulation 
gave  no  response  except  athetoid  movements,  which  seemed  more  pronounced 
when  external  stimulus  was  applied  to  the  feet.  The  patellar  reflexes  were 
not  obtained  on  account  of  the  spasticity.  At  times  when  the  athetoid  move- 
ments relaxed  the  entire  right  lower  limb  seemed  to  go  into  clonus.  The  sen- 
sation of  pain  was  preserved. 

On  Feb.  21,  1916,  the  condition  was  about  the  same.  All  the  limbs  showed 
contractures  and  there  was  some  muscular  atrophy.  Mental  deterioration  was 
marked. 

On  June  10,  1916,  it  was  noted  that  she  agreeably  cooperated  in  the  exam- 
ination to  the  best  of  her  ability.  While  mentality  was  poor  she  showed  no 
attacks  of  exaltation  or  depression,  and  no  errors  of  sense  perception  or  of 
judgment. 

Her  muscular  system  was  continually  in  a  universal  athetosis.  The  arms, 
hands,  legs  and  feet  were  most  involved  and  to  an  extreme  degree,  the  neck 
was  less  involved,  and  the  trunk  only  slightly  involved.  There  was  a  spastic 
scoliosis.  The  tendon  reflexes  were  not  obtained,  possibly  because  of  the 
spasticity.  The  muscles  were  moderately  atrophied.  Both  pupils  showed  myosis. 
On  Dec.  28,  1916,  she  had  periodic  attacks  of  diarrhea.  She  had  myocarditis 
and  her  death  on  Dec.  24.   1919,  was  attributed  to  this  cause. 


Fig.  2. — Spasiic  contractions  with  athetoid  movements. 


Necropsy  Examination. — The  necropsy  examination  was  performed  by  Dr. 
Edward  Weiss.  The  liver  showed  passive  congestion ;  its  weight  was  510  gm. 
It  was  long  and  narrow,  its  surface  was  granular,  the  capsule  was  transparent 
and  the  substance  finely  mottled.  It  showed  marked  congestion  of  the  central 
acini  of  the  lobules  with  dilatation  of  the  contributing  sinusoids  and  atrophy 
and  pigmentation  of  the  surrounding  liver  cells,  with  slight  increase  in  the 
supporting  tissue.  The  diagnosis  was  chronic  passive  congestion  and  red 
atrophy. 

The  spleen  showed  passive  congestion.  It  was  small  and  firm ;  the  interior 
was  dark  red ;  the  trabeculae  were  well  marked.  It  weighed  70  gm.  It  showed 
hyperplasia  of  the  follicles,  considerable  increase  in  connective  tissue  sup- 
portive structure  and  splenic  ca,psulitis.  The  diagnosis  was  chronic  diffuse 
splenitis. 

The  left  kidney  weighed  80  gm. ;  the  right  90  gm.  They  showed  slight 
chronic  interstitial  nephritis.  The  left  kidney  was  small  and  firm  and  cut  with 
increased    resistance;    the    capsule    stripped    with    difficulty,    leaving    a    finely 
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granular  surface;  the  cortex  was  narrow  and  the  cortical  striations  distinct. 
The  left  suprarenal  gland  grossly  was  normal.  The  right  kidney  and  supra- 
renal gland  were  about  the  same  as  the  left. 

The  length  of  the  body  was  50  inches.  The  brain  and  cord  weighed  1,170  gm. 
They  were  studied  by  me.  The  convolutions  of  the  frontal  lobe  were  dis- 
tinctly smaller  than  those  of  the  rest  of  the  cerebrum,  but  there  were  no  scle^ 
rotic  areas  in  the  cortex. 

Microscopic  Examination. — A  horizontal  section  wa?  made  through  the  upper 
part  of  the  basal  ganglions.  Each  lenticular  nucleus  was  about  one-half  the 
normal  size.  The  globus  pallidus  on  each  side  was  firm  but  the  putamen  on 
€ach  side  had  a  worm  eaten  appearance  and  contained  numerous  small  holes. 
A  second  horizontal  section  was  made  through  the  cerebrum  about  1  cm. 
below  the  first  section,  and  the  basal  ganglions  from  the  left  cerebral  hemi- 
sphere in  this  upper  piece  were  cut  in  serial  sections.  The  basal  ganglions  on 
the  right  side  were  cut  in  serial  section  below  the  second  cut.  As  the  basal 
ganglions  from  the  two  sides  had  the  same  macroscopic  and  microscopic 
appearance,  it  was  not  considered  necessary  to  cut  all  parts  of  them,  especially 
as  it  was  desirable  to  keep  a  portion  of  them  intact  on  account  of  their  gross 
appearance. 

Sections  from  the  tip  of  the  right  frontal  lobe  were  stained  with  thionin 
to  determine  the  cellular  condition.  They  did  not  show  any  distinct  pathologic 
condition.  The  Betz  cells  of  the  paracentral  lobules  were  greatly  altered,  the 
nucleus  was  eccentric  and  the  chromatolysis  was  pronounced,  but  the  smaller 
nerve  cells  of  the  paracentral  cortex  did  not  appear  to  be  greatly  altered. 
Weigert  hematoxylin  sections  of  the  paracentral  lobules  were  normal. 

The  nerve  cells  of  the  left  island  of  Reil  were  in  good  condition.  Nowhere 
could  an  increase  in  size  of  the  neuroglia  nuclei  be  found.  The  left  putamen 
was  made  up  of  shreds  of  tissue  containing  numerous  neuroglia  nuclei  but 
only  here  and  there  a  nerve  cell,  small  and  much  altered,  was  found.  The 
Weigert  hematoxylin  stain  showed  numerous  separate,  wavy,  medullated  fibers 
in  the  putamen,  each  fiber  standing  out  distinctly  on  the  brown  background. 
The  blood  vessels  of  the  putamen  were  much  thickened  and  the  perivascular 
spaces  were  much  enlarged. 

The  globus  pallidus  was  atrophic,  as  was  also  the  nucleus  caudatus,  but 
neither  showed  the  peculiar  tissue  seen  in  the  putamen.  The  external  and 
extreme  capsules  were  well  defined  by  the  Weigert  hematoxylin  stain.  The 
internal  capsule,  both  the  anterior  and  posterior  limbs,  was  normal.  The 
thalamus  was  about  normal  in  size  and  appearance. 

The  putamen  of  the  right  side  of  the  brain  showed  the  same  condition  as 
that  of  the  left  side.  The  perivascular  spaces  within  it  were  greatly  enlarged. 
The  globus  pallidus,  aside  from  a  diminution  in  the  number  of  medullated 
nerve  fibers  and  a  smaller  size,  was  not  greatly  altered.  The  ansa  lenticularis 
was  probably  a  little  smaller  than  normal.  The  cells  of  the  nucleus  ruber 
were  in  good  condition  and  the  nucleus  was  of  normal  size.  The  corpus 
dentatum  appeared  to  be  normal,  but  the  cells  were  much  pigmented.  The 
anterior  cerebellar  peduncles  were  normal. 

The  nerve  cells  in  the  anterior  horns  of  the  spinal  cord  in  the  cervical  and 
lumbar  regions  by  the  thionin  stain  appeared  on  the  whole' to  be  normal,  except 
that  here  and  there  an  intensely  altered  cell  was  found,  in  which  the  cell  body 
was  swollen,  the  nucleus  was  displaced  and  chromatolysis  was  pronounced. 
The  pyramidal  tract  was  normal  throughout  the  brain  and  spinal  cord. 
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DIFFERENTIAL     DIAGNOSIS 

Lenticular  Degeneration. — When  one  reads  the  clinical  description 
Wilson  2  gives  of  his  progressive  lenticular  degeneration,  the  resem- 
blance to  bilateral  acquired  athetosis  is  striking.  He  says:  It  con- 
sists of  involuntary  movements,  nearly  always  a  bilateral  tremor  of 
both  upper  and  lower  extremities,  the  head  and  trunk  also  being 
sometimes  involved— a  tremor  usually  rhythmical  but  occasionally 
irregular,  and  increasing  with  volitional  movement ;  there  is  pro- 
nounced spasticity  of  the  limbs  and  of  the  face,  the  latter  being  usually 
set   in   a   spastic  smile,   while   in   the  later   stages  contracture   of   the 


Fig.  3.— Normal  section  through  the  basal  ganglions.  Compare  this  with  the 
section  represented  in  Figure  4  taken  at  about  the  same  level  from  the  case  of 
double  athetosis. 

limbs  develops;  there  is  dysphagia  and  dysarthria,  the  latter  even- 
tually degenerating  into  complete  anarthria ;  there  is  sometimes  spas- 
modic laughing  and  emotionalism.  As  a  result  of  the  extraordinary 
degree  of  stiffness  of  the  musculature  there  is  considerable  difficulty 
in  maintaining  equilibrium.  Little  or  no  true  paresis  or  paralysis 
occurs,  however,  as  most  ordinary  movements,  if  not  all,  can  be 
executed,  though  it  may  be  slowly  and  feebly,  and  there  is  some 
weakness.  In  some  cases  certain  mental  symptoms,  of  a  transitory 
nature,  manifest  themselves.  There  is  no  sensory  disturbance  and 
no  alteration  in  the  cutaneous  reflexes.  If  the  abdominal  reflexes  are 
absent    (apart   from   muscular   rigidity)    or  the  plantary   reflex   is  of 


2.  Wilson:    Brain   34:295.    1912. 
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the  extensor  type,  the  syndrome  is  no  longer  pure.  This,  Wilson 
holds,  is  the  clinical  picture  in  pure,  uncomplicated,  bilateral  lesions 
of^  the  lenticular  nucleus,  and  more  generally  of  the  corpus  striatum, 
provided  they  are  of  sufficient   size  and  of  adequate  duration. 

Wilson  says  Gowers,  Ormerod,  Homen  and  he  (Wilson)  have 
been  struck  by  the  odd  way  in  which  the  patients,  seemingly  so 
inarticulate,  have  occasionally  been  able  to  utter  words  or  phrases 
with  comparative  ease  and  distinctness.  This  was  especially  observed 
in  my  case  of  double  athetosis  when,  on  one  occasion,  the  patient 
said  "damned  fool"  with  great  distinctness,  whereas  usually  she 
could  hardly  be  understood. 

The  lesions  Wilson  found  in  the  lenticular  nucleus  in  his  cases 
consist  of  glial  overgrowth  which  disintegrates  and  breaks  down ; 
there  is  often  an  immense  increase  in  glial  nuclei ;  the  nerve  fibers 
and  nerve  cells  of  the  normal  nucleus  disappear ;  "Kornchenzellen" 
and  macrophages  are  frequently  present  in  numbers.  Even  when 
the  cavity  formation  is  extreme  there  are  no  signs  of  obliterative 
endarteritis  in  the  blood  vessels,  the  perforating  lenticulostriate  ves- 
sels and  their  branches.  In  advanced  cases  there  are  degeneration 
of  the  ansa  lenticularis,  relative  atrophy  of  the  corpus  Luysii,  partial 
degeneration  of  the  lenticular  bundle  of  Forel  and  of  the  strio-Luysian 
fibers  and  degeneration  of  striothalamic  fibers.  Apart  from  the  degen- 
eration in  the  lenticular  nucleus,  the  changes  in  the  brain  are  insignifi- 
cant. Thus,  the  pathologic  finding  is  bilateral  symmetrical  degeneration 
of  the  putamen  and  globus  pallidus,  especially  of  the  former.  The 
caudate  nucleus  is  often  somewhat  atrophic,  but  never  to  the  same 
extent.  The  Betz  cells  are  intact  and  the  cerebral  cortex  offers  little 
definite  alteration. 

Although  Wilson  found  no  important  cortical  changes  in  his  cases, 
others  have  reported  such  findings.  It  is  impossible  to  explain  all 
the  symptoms  of  progressive  lenticular  degeneration  by  lesions  of 
the  lenticular  nucleus,  and  this  has  impressed  Striimpell,  who  states 
that  the  psychic  symptoms  (dementia,  excitement  and  other  symp- 
toms)  cannot  be  attributed  to  the  disease  of  the  lenticular  nucleus. 

In  the  case  of  progressive  lenticular  degeneration  reported  by 
Lhermitte  ^  the  findings  in  the  lenticular  nucleus  closely  resembled 
those  in  my  case  of  athetosis.  He  found  atrophy  of  the  putamen  and 
caudate  nucleus,  and  the  putamen  contained  lacunes  of  disintegration. 
The  vessels  were  normal  in  these  lesions.  The  picture  he  gives  of 
the  lesions  resembles  the  findings  of  my  case  but  the  putamen  appears 
less  intensely  affected.  He  says  the  nerve  cells  of  all  regions  of  the 
cerebral  cortex  were  atrophied  and  full  of  lipochrome  granules. 

3.  Lhermitte:    Semaine  med.  32:121    (March   13)    1912. 
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Schiitte  *■  reported  a  case  which  he  thought  resembled  progressive 
lenticular  degeneration,  and  he  found  decided  alteration  of  the  brain, 
especially  of  the  frontal  lobe,  where  the  nerve  elements  were  destroyed 
in  places.  The  remaining  cerebral  cortex  was  diffusely  affected  but 
much  less  intensely.  The  basal  ganglions  showed  some  change  in  the 
ganglion  cells  and  increase  of  neuroglia,  but  only  in  slight  degree,  and 
yet  the  symptoms  were  not  essentially -different  from  those  of  Wilson's 
cases.  Schutte  questions  whether  the  lenticular  nucleus  is  the  seat 
of  the  disease.     He  also  found  the  liver  diseased. 

In  the  case  of  progressive  lenticular  degeneration  reported  by 
Pfeiffer,^  in  addition  to  lenticular  lesions  the  cerebral  cortex  was 
much  altered.     The  ganglion  cells  in  the   frontal   region  were  more 


Fig.  4. — Basal  ganglions  from  the  case  of  double  athetosis.  Compare  the 
lenticular  nucleus  with  the  lenticular  nucleus  in  Figure  3.  The  section  is 
from  the  left  cerebral  hemisphere. 

severely  affected  than  in  other  parts  of  the  cortex.  A  swelling  of 
the  cells  was  observed,  but  shrinkage  and  other  types  of  cellular  dis- 
ease were  likewise  frequently  encountered,  limited  to  the  small  and 
medium  sized  cells.  In  the  motor  region  the  giant  cells  were  not 
perceptibly  affected,  but  the  commissural  and  associated  neurons  were 
altered. 

In  Pollock's  ^  case  of  progressive  lenticular  degeneration,  in  addi- 
tion to  lesions  of  the  lenticular  nuclei  some  cortical  changes  were 
found  but  the  Betz  cells  seem  to  have  been  little  altered. 


4.  Schiitte:    Arch.  f.  Psychiat.  51:. 334,   1913. 

5.  Pfeiffer:    J.  Nerv.  &  Ment.  Dis.  45:289   (April)    1917. 

6.  Pollock:    J.   Nerv.  &   Ment.   Dis.  46:401    (Dec.)    1917. 
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Pseudosclerosis. — The  pseudosclerosis  of  Westphal  and  Striimpell 
apparently  is  generally  regarded  by  German  writers  as  identical  or 
at  least  closely  allied  with  Wilson's  progressive  lenticular  degeneration, 
and  some  go  so  far  as  to  refer  to  both  conditions  collectively  as  the 
Westphal-Striimpell-Wilson  syndrome  (Thomalla).  Wilson  recog- 
nized the  resemblance  between  the  two  disorders  in  an  appendix  to 
his  paper  in  Brain  and  in  Lewandowsky's  "Handbuch,"  and  Striimpell 
has  expressed  the  opinion  that  they  are  the  same  disease. 

Otto  Maas  '  came  to  the  conclusion  that  no  distinction  could  be 
made  clinically  or  pathologically  between  the  two  disorders. 
Thomalla  ^  says  that  in  all  cases  of  pseudosclerosis  carefully  studied 
histologically,  changes  were  found  in  the  lenticular  nucleus,  in  other 
ganglions  of  the  cerebrum  and  often  in  the  nucleus  dentatus.  He 
asserts  that  von  Maas  and  von  Dziembowski  have  demonstrated  the 
identity  of  the  two  diseases.  I  have  not  been  able  to  obtain  the  paper 
by  the  latter  author,  but  Thomalla  referring  to  it  says  that  von 
Dziembowski  in  his  first  case  found  no  changes  in  the  lenticular 
nucleus  and  attributed  all  the  symptoms  to  disease  of  the  liver  and 
alteration  of  the  blood ;  nothing  is  said  about  the  method  of  the 
histologic  examination. 

It  is  therefore  worth  while  to  study  some  of  the  recent  papers  on 
pseudosclerosis.     This  is  a  term  used  chiefly  by  German  writers. 

Hosslin  and  Alzheimer,^  in  a  case  of  pseudosclerosis,  found  the  con- 
volutions in  general  small  and  the  sulci  widened.  Nowhere  was  cellu- 
lar infiltration  found.  The  glia  of  the  brain  was  altered  everywhere 
and  there  were  many  large  glia  cells.  The  entire  central  nervous 
system  was  affected,  especially  the  corpus  striatum,  thalamus,  regio 
subthalamica,  pons  and  nucleus  dentatus.  The  cells  after  alcohol  hard- 
ening were  stained  with  toluidin  blue. 

A.  Westphal  "  in  his  case  of  this  disease  found  alteration  of  the 
glia  nuclei,  especially  in  the  basal  ganglions  and  the  nucleus  dentatus 
of  the  cerebellum,  corresponding  with  those  described  by  Alzheimer, 
but  less  pronounced  and  indicating  an  earlier  stage  of  the  disease. 

Otto  Mass'-  case  of  the  same  disease  showed  bilateral  degenera- 
tion of  the  lenticular  nucleus  and  nothing  pathologic  in  the  optic 
thalamus  and  caudate  nucleus.  In  the  lenticular  nucleus  the  nerve  cells 
had  almost  entirely  disappeared,  but  nerve  fibers  coming  from  outside 
the  lenticular  nucleus  and  entering  it  were  preserved.  The  neuroglia 
of  the  lenticular  nucleus  showed  proliferation  and  many  astrocytes. 

7.  Maas:    Neurol.  Centralbl.,  1918,  No.  1,  p.  16. 

8.  Thomalla:    Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.  41:311,   1918. 

9.  Hosslin  and  Alzheimer:  Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.  8:183,  1912. 
10.  Westphal,  A.:    Arch.  f.  Psychiat.  51:1,   1913. 
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Maas  says  changes  have  been  found  in  pseudosclerosis  not  only  in  the 
liver,  but  in  the  spleen  and  other  glands.  Fleischer,  in  reporting  a 
case  of  pseudosclerosis,  is  said  to  have  been  the  first  to  emphasize 
that  liver  changes  belong  to  pseudosclerosis.  \^olsch  later  also  pointed 
out  the  importance  of  the  liver  findings.  Rausch  and  Schilder  ^^ 
say  the  liver  changes  in  pseudosclerosis  are  identical  with  those  in 
Wilson's  progressive  lenticular  degeneration.  The  brain  changes  are 
more  diflfuse  in  pseudosclerosis,  but  Stocker  shows  that  this  is  not 
always  true  as  he  found  changes  in  the  entire  brain  in  Wilson's  type. 
Rumpel  ^-  believed  the  liver  which  he  studied  from  a  case  of 
pseudosclerosis  was  the  result  of  fetal  developmental  disturbance,  prob- 
ably from  congenital  syphilis. 


Fig.  5. — Section  through  the  right  basal  ganglions  from  the  case  of  double 
athetosis.  The  degeneration  affects  the  putamen  and  the  tissue  consists  of  loose 
neuroglia.  There  is  no  large  cavity  in  the  putamen.  It  has  been  difficult  to 
photograph  these  sections. 


Athetosis  and  Lenticular  Degeneration.  —  Are  the  changes  of 
the  nerve  cells  of  the  cerebral  cortex  independent  of  the  altera- 
tion of  the  lenticular  nucleus  or  are  they  secondary  to  it?  It  has 
been  generally  believed  that  no  important  connection  exists  between 
the  ceberal  cortex  and  the  lenticular  nucleus,  and  although  this  view 
has  been  difficult  to  accept,  anatomic  investigations  have  seemed  to 
establish  it.     Wilson  holds  that  the  direct  connection  of  the  corpus 

11.  Rausch  and   Schilder:    Deutsch.  Ztsclir.  f.  Nervenh.  52:414,   1914. 

12.  Rumpel:     Deutsch.   Ztschr.   f.   Nervenh.   49:54.    1913. 
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striatum  with  the  cerebral  cortex  is  minimal.  Recently  von  Economo,^* 
however,  has  thrown  much  light  on  this  question.  He  believes  he  has 
demonstrated  an  anatomic  connection  between  the  lenticular  nucleus 
and  certain  parts  of  the  cerebral  cortex,  a  striotemporal  and  a  strio- 
parietal  connection.  This,  he  says,  is  contrary  to  the  teaching  of 
Dejerine,  who  denied  connection  from  the  cortex  to  the  corpus  stri- 
atum, and  said  that  only  collaterals  from  the  pyramidal  tract  fibers 
entered  the  corpus  striatum,  as  no  cortical  lesions  caused  atrophy  of 
the  corpus  striatum,  such  as  is  seen  in  the  optic  thalamus.  Von 
Economo  holds  that  as  there  are  association  tracts  between  different 
parts  of  the  cerebrum,  and  a  lesion  of  one  part  does  not  cause  atrophy 
of  other  parts  connected  with  it  by  these  association  tracts,  so  there 
exists  a  connection  between  the  corpus  striatum  and  the  cerebral 
cortex,  and  the  tracts  discovered  by  him,  the  striotemporal  and 
strioparietal,  are  examples  of  such  an  association.  It  would  be  strange, 
he  thinks,  if  the  corpus  striatum  were  isolated  from  the  rest  of  the 
cerebrum  except  by  its  striofugal  connections  with  the  optic  thalamus, 
corpus  Luysii  and  nucleus  ruber.  Von  Economo  regards  the  tonic 
spasm  without  reflex  exaggeration  as  a  pathognomonic  symptom  of 
disease  of  the  lenticular  nucleus. 

It  is  possible,  therefore,  that  the  alteration  of  the  cells  of  the  cere- 
bral cortex  has  a  close  connection  with  the  alteration  of  the  lenticular 
nucleus.  The  changes  in  the  Betz  cells  in  my  case  of  athetosis,  evi- 
dently far  greater  than  any  alteration  of  the  cortex  observed  by 
Wilson  in  his  cases,  may  have  some  connection  with  the  greater  severity 
of  involuntary  movement  in  my  case,  in  which  there  was  athetosis  of 
an  extreme  type  in  comparison  with  the  tremor  of  Wilson's  cases;  and 
yet  Madame  Vogt  did  not  find  intense  change  in  the  cortical  nerve 
cells  in  her  studies. 

The  most  striking  difference  in  the  description  given  by  Wilson  of 
progressive  lenticular  degeneration  and  one  of  acquired  athetosis  is  in 
relation  to  the  duration  of  the  disorder  and  the  presence  of  tremor, 
as  in  bilaterial  athetosis  the  involuntary  movement  is  not  regular  and 
is  unlike  that  described  by  Wilson  ;  and  yet  in  Gowers'  case  which 
Wilson  accepts  as  belonging  to  his  type,  it  is  stated  j;hat  the  fingers  at 
times  were  extended  and  slowly  moved  in  the  irregular  way  charac- 
teristic of  athetosis.  Wilson  states  that  tremor  and  athetosis  may 
occur  together,  but  they  are  sufficiently  distinct  to  be  described  apart. 
In  another  place  he  distinctly  states  that  associated  movements  and 
athetoid  movements  do  not  occur  in  progressive  lenticular  degeneration. 

It  remains  to  be  proved,  I  think,  whether  the  involuntary  move- 
ments in  progressive  lenticular  degeneration  are  practically  always  of 

13.  Von   Economo:    Ztschr.  f.  d.  ges.   Neurol.  u.'Psychiat.  43:173,    1918. 
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the  tremor  type  and  are  characteristic  of  lesions  confined  to  the  len- 
ticular nucleus.  My  case  of  athetosis  is  proof  to  the  contrary,  so  is 
Fischer's"  case  of  athetosis  and  Thomalla's  case  of  torsion  spasm; 
especially  so  are  those  studied  by  Madame  Vogt  in  association  with 
others.  Von  Economo  has  shown  by  a  case  of  his  own  and  by  others 
that  in  progressive  lenticular  degeneration  spontaneous  movements  may 
be  entirely  absent.  Lenticular  lesions  may  therefore  cause  involuntary- 
movements  of  different  types. 

Wilson  states,  in  comparing  his  cases  with  those  of  Madame  Vogt,^^ 
that  in  his  cases  there  were  no  associated  movements  or  any  type  of 


Fig.  6. — Section  under  greater  magnification  tlirough  the  putamen,  showing 
the  loose  neuroglia  tissue.  A  blood  vessel  with  an  enlarged  perivascular  space 
is  seen  passing  entirely  across  the  section.  (Photographs  of  the  brain  are 
by  Dr.  A.  J.  Smith.) 

athetosis.  These  differences  he  regards  as  important,  for  progressive 
lenticular  degeneration  is  a  disease  sui  generis,  and  is  not  to  be  con- 
sidered as  a  variety  of  "athetose  double."  Madame  Vogt  believes 
that  the  syndrome  of  the  corpus  striatum  is  an  "athetose  double  pure," 
but  Wilson  is  more  inclined  to  associate  tremor  than  athetosis  with 
the  syndrome. 

14.  Fischer:    Ztschr.   f.  d.  ges.  Neurol,  u.  Psychiat.  7:463,   1911. 

15.  Oppenheim  and  Vogt:  J.  f.  Psychol,  u.  Neurol.  18:  1912.  Freund  and 
Vogt :    Ibid. 
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Wilson  points  out  that  in  Anton's  case,  which  he  (Wilson)  asso- 
ciates with  cases  of  athetosis,  the  involuntary  movements  in  the  lower 
limbs  were  more  like  tremor.  There  was  therefore  in  this  case  an 
association  of  tremor  with  lenticular  disease. 

Madame  Vogt's  findings  are:  In  the  case  of  infantile  pseudo- 
bulbar paralysis  with  athetosis  reported  by  her  with  Oppenheim,  the 
caudate  nucleus  and  putamen  were  much  affected.  The  globus  pallidus 
was  atrophied  in  its  dorsal  portion.  The  ansa  lenticularis  appeared 
little  altered.  Nothing  abnormal  was  found  in  the  cerebellum  or  in 
the  cerebral  cortex.  The  internal  capsule  appeared  to  be  unusually 
large  on  account  of  the  change  in  the  corpus  striatum.  Madame  Vogt 
thought  the  parts  destroyed  must  have  had  a  regulating  and  inhibiting 
effect  on  the  motor  system. 

In  the  case  reported  by  her  with  Freund,  the  cerebral  cortex  showed 
no  noteworthy  alteration.  Here  also  was  found  only  atrophy  and 
etat  marbre  in  a  part  of  the  caudate  nucleus  and  the  putamen.  The 
rest  of  the  brain  was  intact ;  even  the  Betz  cells  were  normal. 

Cecile  Vogt,  depending  on  the  case  of  Anton,  the  cases  she  studied 
with  Oppenheim  and  Freund  and  the  two  brains  from  Barre,  believes 
the  etat  marbre  and  atrophy  of  the  corpus  striatum  produce  the  syn- 
drome of  the  corpus  striatum,  namely,  double  athetosis  without  or 
almost  without  paralysis  and  without  intellectual  deficit  or  without 
pronounced   intellectual   deficit. 

StriJmpell  ^®  reports  two  clinical  cases  in  brother  and  sister  which 
he  does  not  fully  identify  with  Wilson's  type,  but  brings  into  close 
relationship  with  it.  Rigidity  was  the  most  characteristic  feature  in 
his  cases  and  tremor  was  so  slight  and  fine  that  without  careful  obser- 
vation it  would  have  been  overlooked,  and  it  was  not  always  present. 
In  one  of  these  cases  athetosis  was  especially  marked  in  the  hands  and 
less  so  in  the  feet ;  in  the  other  case  athetosis  was  not  observed  in  the 
hands,  but  it  was  pronounced  and  constant  in  the  toes  though  not 
intense.  These  cases  show  the  relation  between  progressive  lenticular 
degeneration  and  bilateral  athetosis. 

Anton's  ^^  case  was  one  of  chorea  -with  athetosis.  He  found  almost 
symmetrical  isolated  lesions  of  the  posterior  half  of  the  putamen  of 
the  lenticular  nucleus.  The  optic  thalamus  and  internal  capsule  were 
normal.  He  attributed  the  lesions  of  the  putamen  to  thrombosis  of 
the  several  small  vessels  supplying  the  putamen  and  passing  through 
the  substantia  perforata.  Such  thrombosis  might  be  caused  in  chil- 
dren by  cachexia  and  fever.     He  quotes  Kolisko  as  showing  that  the 

16.  Striimpell:    Deutsch.   Ztschr.   f.   Nervenh.   54:207,    1915-1916. 

17.  Anton:    Jahrb.  f.  Psychiat.  14:141,  1896. 
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arteries  supplying  the  caudate  nucleus  and  the  globus  pallidus  come 
at  a  sharp  angle  from  the  anterior  cerebral  artery,  and  the  current  is 
opposite  to  that  in  this  artery. 

Oskar  Fischer  mentions  that  although  lesions  in  a  location  typical 
for  hemichorea  are  frequent,  hemichorea  seldom  occurs.  Why  in 
one  case  chorea  occurs  and  in  another  is  wanting  he  cannot  explain. 
The  same  kind  of  lesion  in  the  same  location  in  one  case  may  cause 
hemichorea,  in  another  hemiathetosis  or  hemitremor.  There  is  no  satis- 
factory explanation  for  this. 

He  reports  a  case  of  dbuble  athetosis  of  gradual  development  in 
which  he  found  granular  pigmentary  degeneration  of  the  ganglion  cells 
in  the  globus  pallidus  of  each  lenticular  nucleus.  The  boy  was  normal 
until  14  or  15  years  of  age,  but  between  15  and  17' the  athetosis  prob- 
ably developed.  The  necropsy  showed  great  diminution  in  the  size 
of  the  globus  pallidus,  it  appeared  shrunken  and  was  of  brownish  color, 
and  was  more  intensely  colored  in  its  anterior  portion,  but  showed  no 
softening  or  hemorrhage.  The  atrophy  of  the  lenticular  nucleus  was 
evident  in  Weigert  sections.  The  cerebral  hemispheres  were  smaller 
than  normal,  and  the  white  matter  less  developed,  but  this  was  much 
less  than  the  atrophy  of  the  lenticular  nucleus,  although  the  atrophy 
was  not  equally  intense  in  all  parts  of  the  nucleus.  The  putamen  was 
distinctly  atrophied  but  not  nearly  so  much  as  the  globus  pallidus, 
which  was  about  half  the  normal  size.  The  globus  pallidus  was  poor 
in  medullated  fibers,  more  so  in  the  anterior  portion,  which  was  of 
much  the  same  color  as  the  putamen.  The  optic  thalamus  and  internal 
capsule  were  distinctly  smaller  but  the  caudate  nucleus  showed  no 
change. 

The  pallor  of  the  globus  pallidus  was  caused  by  a  scarcity  of 
medullated  fibers  and  the  small  size  of  the  medullated  fibers  preserved. 
The  ganglion  cells  of  this  structure  were  greatly  changed ;  in  Nissl 
stain  they  were  enlarged  and  rounded,  and  the  nucleus  was  swollen 
and  the  nucleolus  enlarged.  The  cell  body  contained  numerous  fine 
granules  and  other  changes  were  apparent.  The  globus  pallidus  alone 
showed  pathologic  change.  No  changes  were  found  in  the  anterior 
cerebellar  peduncles. 

LOCATION     OF     LESIONS     IN     ATHETOSIS 

Schilder  ^"^  shows  that  in  athetosis  the  lesion  was  found  in  different 
locations,  and  he  classifies  the  cpses  as  follows : 

Lenticular  Lesions : 

1.  Anton's  case  in  which  pathologic  changes  were  found  only  in 
the  putamen  of  each  lenticular  nucleus  and  the  left  ansa  lenticularis 
was  small. 

18.  Schilder:    Ztschr.  f.  tl.  ges.   Neurol,  ii.  Psychiat.  7:219,   1911. 
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2.  Berger's  case  in  which  athetosis  was  confined  to  the  right  side. 
A  cavity  was  found  in  the  left  lenticular  nucleus. 

3.  Oppenheim  and  Vogt's  case  in  which  there  was  pseudobulbar 
palsy  with  athetosis  and  changes  in  the  corpus  striatum. 

Optic  Thalamus  Lesions : 

1.  Herz's  case,  in  which  there  was  athetosis  on  the  right  side.  A 
cyst  was  found  in  the  optic  thalamus ;  the  nucleus  ruber,  anterior  cere- 
bellar peduncle  and  nucleus  dentatus   were  altered. 

2.  Muratow's  case  of  athetosis.  A  gumma  was  found  in  the  optic 
thalamus  and  the  anterior  cerebellar  peduncle  also  showed  a  lesion. 

Lesions  were  found  in  the  nucleus  ruber  in  the  cases  of  Halban 
and  Infeld,  and  Marie  and  Guillain. 

The  anterior  cerebellar  peduncle  was  affected  in  Bonhoffer's  case. 

A  tubercle  was  found  in  the  cerebellar  hemisphere  in  Pineles'  case. 

In  a  case  of  unilateral  athetosis  reported  by  Schilder  a  tumor  was 
found  in  the  lenticular  nucleus.  Another  lesion  was  found  in  the 
cerebellum. 

Nonne  has  recently  expressed  the  opinion  there  can  no  longer  be 
any  doubt  that  lesions  of  the  optic  thalamus  and  corpus  striatum  are 
responsible  for  athetosis  and  certain  forms  of  chorea  and  paralysis 
agitans. 

DYSTONIA     MUSCULORUM     PROGRESSIVA     IN     CORPUS     STRIATUM     GROUP 

It  is  interesting  to  see  that  dystonia  musculorum  deformans  has 
a  pathology  placing  the  disorder  in  the  group  of  corpus  striatum 
diseases. 

In  a  case  of  this  kind  reported  by  Curt  Thomalla  there  was  intense 
alteration  of  the  putamen  of  the  lenticular  nucleus.  The  putamen  on 
each  side  was  abnormally  small ;  its  tissue  was  below  the  level  of  the 
surrounding  structures  in  a  section  through  the  brain ;  it  was  of  softer 
consistency  and  was  fissured  (zerkliiftet).  The  putamen  showed  soft- 
ening, its  parenchyma  was  completely  destroyed,  ganglion  cells  and 
nerve  fibers  had  almost  entirely  disappeared,  and  the  neuroglia  had 
only  partially  proliferated  to  take  its  place.  A  spongy  porous  glia 
structure  replaced  the  normal  tissue  of  the  putamen,  in  which  the  glia 
nuclei  were  much  multiplied,  and  numerous  fatty  granular  cells  were 
in  its  meshes.  Astrocytes  were  few.  The  vessels  were  conspicuous  in 
this  gliar  reticulum,  but  were  not  quantitatively  increased.  A  feeble 
round  cell  infiltration  was  found  in  the  outer  coat  of  certain  vessels. 
The  pathologic  condition  was  sharply  defined  from  the  cortex  of  the 
island  of  Reil. 

The  nucleus  caudatus  showed  no  noteworthy  change,  and  the  bands 
of  tissue  connecting  the  nucleus  caudatus  and  the  putamen  through 
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the  anterior  limb  of  the  internal  capsule  were  not  altered.  The  globus 
pallidus  was  not  appreciably  altered  and  the  cortex  of  the  island  of 
Reil  was  intact. 

The  liver  was  in  a  condition  like  that  described  by  Wilson  in  his 
cases  and  in  cases  of  pseudosclerosis.  The  inner  structure  was  dif- 
ferent and  was  believed  to  indicate  a  defect  of  development.  The 
pathologic  findings  were  reported  only  in  a  preliminary  manner. 

Thomalla's  patient  showed  transitory  but  typical  athetoid  move- 
ments, and  he  refers  to  the  fact  that  double  athetosis  has  often  been 
mentioned  in  association  with  torsion  spasm.  His  case  of  torsion 
spasm  is  the  first  in  which  there  has  been  a  necropsy  examination. 
He  says  the  alteration  of  the  lenticular  nucleus  was  almost  identical 
with  that  in  Wilson's  cases,  as  was  also  the  alteration  of  the  liver. 

He  quotes  Oulmont  as  saying  double  athetosis  is  a  primary  bilateral 
hemiathetosis,  almost  always  beginning  in  the  first  years  of  life,  usually 
with  idiocy.  Lewandowsky  believed  it  to  be  more  than  bilateral  hemi- 
athetosis, but  on  account  of  deficient  power  of  dissociation  it  is  a  form 
of  generalized  but  not  identical  associated  movements.  There  is  a 
rhythmical  character  and  slowness  of  the  athetoid  movements,  spasmus 
mobilis,  strongly  influenced  by  emotion,  involvement  of  the  face,  lack 
of  dissociated  movements  in  the  face,  diplegia,  disturbance  of  reflexes 
and  a  positive  Babinski  reflex.  Often  there  are  contractures.  The 
irritative  motor  phenomena  may  persist  when  the  patient  is  quiet,  even 
in  sleep.  Imbecility  is  almost  constant,  but  many  authors  have  observed 
that  the  intelligence  is  intact. 

Thomalla  speaks  of  the  clinical  resemblance  of  his  case  of  torsion 
spasm  to  double  athetosis  and  says  Ziehen  and  Schwalbe  also  observed 
the  similarity  between  their  cases  and  athetosis.  Oppenheim  also 
accepted  a  relationship  between  these  two  disorders,  and  spoke  of 
transitional  cases.  The  relationship  has  been  recognized  also  by  Flatau, 
Sterling  and  others. 

Thomalla  points  out  that  the  Babinski  reflex  was  absent  in  Klemp- 
ner's  case  of  double  athetosis.  He  regards  his  case  as  a  transitional 
one  between  torsion  spasm  and  double  athetosis,  as  he  does  also 
Flatau's  and  Fischer's  cases.  He  says  the  liver  in  A.  Westphal's  case 
of  pseudosclerosis  was  like  the  liver  in  his  own  case.  He  calls  atten- 
tion to  the  resemblance  between  torsion  spasm  and  Wilson's  pro- 
gressive lenticular  degeneration  in  the  muscular  rigidity  of  the  entire 
body,  including  the  muscles  of  mastication  and  speech ;  in  the  pre- 
dominance of  the  flexors  with  gradually  developing  flexor  contracture, 
etc.  The  resemblance  between  double  athetosis  and  Wilson's  type  is 
shown  by  the  muscular  rigidity,  the  gradual  development  of  contrac- 
ture, the  dysarthric  and  dysphagic  disturbances,  progressive  character, 
family  occurrence  and  psychic  disturbance's. 
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He  discusses  the  resemblance  between  bilateral  athetosis,  pseudo- 
sclerosis, progressive  lenticular  degeneration  and  torsion  spasm.  In 
all  there  is  disturbance  of  tonus  shown  by:  spasms  in  double  athetosis 
and  torsion  spasm;  muscular  rigidity  in  Wilson's  type  and  pseudo- 
sclerosis, differing  in  all  these  forms  from  spasms  of  pyramidal  tract 
origin;  involuntary  movements,  disturbances  of  speech  and  swal- 
lowing in  all,  gradually  developing  contracture  of  the  limbs  in  all, 
even  to  complete  rigidity,  masklike  face  and  boardhard  abdominal 
muscles.  In  all  there  is  disease  of  the  lenticular  nucleus.  The  cases  of 
double  athetosis  with  pyramidal  tract  involvement  must  be  separated 
from  the  group.  Thomalla  proposes  for  the  whole  group  the  name 
of  dystonia  lenticularis.  He  says  as  yet  similar  findings  in  the  liver 
of  patients  with  double  athetosis  do  not  exist ;  perhaps  they  have  been 
overlooked;  perhaps  they  are  really  lacking.  In  all  the  groups  there 
is  absence  of  atrophy,  paresis,  electrical  alteration  or  pyramidal  tract 
symptoms.     In  many  cases  cerebral  cortical  changes  have  been  found. 

J.  Ramsay  Hunt  ^°  found  as  the  cause  of  juvenile  and  early  adult 
paralysis  agitans  progressive  atrophy  of  the  globus  pallidus,  consisting 
of  atrophy  and  diminution  in  number  of  the  motor  cells  of  the  globus 
pallidus,  the  basal  ganglion  of  Meynert,  and  especially  the  cells  of 
similar  type  scattered  through  the  caudate  nucleus  and  the  putamen 
(neostriatum).  The  evidences  of  cellular  atrophy  were  especially  well 
marked  in  the  large  cells  of  the  neostriatum.  There  was  a  correspond- 
ing increase  of  the  glia  nuclei  and  a  thinning  of  the  fibers  of  the  iinsa 
system — striohypothalamic  radiations.  The  small  ganglion  cells  of  the 
neostriatum  were  intact  and  the  pyramidal  tracts  showed  no  signs  of 
atrophy  or  degeneration.  Hunt  found  no  essential  lesions  except  of 
the  corpus  striatum  in  juvenile  paralysis  agitans. 

CAUSE     OF     INVOLUNTARY     MOVEMENTS 

Striimpell  explains  tremor  and  athetosis  as  the  result  of  faulty 
innervation  of  the  muscles  which  fix  a  limb  in  any  position,  when  the 
agonistic  and  antagonistic  muscles  are  not  simultaneously  innervated 
to  the  normal  degree.  If  the  innervation  of  one  group  occurs  at  a 
different  time  from  that  of  the  other,  involuntary  movement  results ; 
tremor  if  the  alternate  innervation  is  regular;  athetosis  if  it  is  irregular. 
The  proper  innervation  of  the  agonistic  and  antagonistic  muscles  of  a 
part  which  permits  proper  fixation  of  the  part  is  called  by  Strumpell 
myostasia,  whereas  the  disturbance  of  this  innervation  so  that  steady 
fixation  is  impossible,  is  called  the  amyostatic  syndrome  or  myastasia. 
Paralysis,  ataxia,  spasm,  which  are  disturbances  of  muscle  movement, 
he  calls  in  distinction,  the  myodynamic  complex  or  the  pyramidal  tract 

20.  Hunt:    Brain  40:58,   1917.  • 
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syndrome.  In  the  type  described  by  Wilson  the  amyostatic  syndrome 
is  especially  marked,  as  shown  by  tremor,  muscular  rigidity,  rigidity 
of  expression,  and  other  symptoms. 

Striimpell  says  that  intestinal  symptoms,  dyspepsia,  diarrhea  and 
abdominal  pain  have  been  observed  only  in  the  pseudosclerosis  or 
the  type  described  by  Wilson.  This  discussion  by  Striimpell  is  inter- 
esting, but  giving  all  the  types  the  name  of  amyostatic  syndrome  does 
not  explain  why  they  occur.  This  question  has  puzzled  all  students 
of  the  subject.  Gowers  attributed  involuntary  movements  to  lesions  of 
the  basal  ganglions.  Von  Monakow  does  not  believe  tremor  is  caused 
by  direct  irritation  of  the  pyramidal  tract.  He  believes  lesions  of  the 
corpus  striatum  cause  irritation  of  the  motor  cortex  and  that  from 
this  source  arise  the  impulses  for  choreiform  movement.  Wilson 
attributed  involuntary  movements  to  extrapyramidal  fibers,  such  as 
are  ( 1 )  in  the  tract  from  the  nucleus  dentatus  through  the  superior 
cerebellar  peduncle,  to  the  nucleus  ruber  of  the  opposite  side  and  from 
this  to  the  outer  part  of  the  thalamus  opticus  and  to  the  sensory  and 
motor  cortex.  Involvement  of  this  tract  must  cause  athetoid  and 
choreiform  movements. 

(2)  In  the  tract  arising  in  the  nucleus  lenticularis,  through  the  ansa 
lenticularis  in  the  regio  subthalamica,  the  corpus  Luysii  and  the  nucleus 
ruber,  from  here  as  von  Monakow's  tractus  rubrospinalis  to  the  cells 
of  the  anterior  horn  of  the  spinal  cord. 

The  movements  are  supposed  to  occur  because  of  loss  of  corti- 
copetal  impulses  which  should  pass  to  the  cortex  through  the  cerebello- 
rubro-thalamo-cortical  tract.  Lesion  of  this  tract  anywhere  will  cause 
posthemiplegic  chorea  by  preventing  the  inhibitory  impulses  from 
reaching  the  cortex.  This  view  is  confirmed  by  the  statement  of 
deX'ries  that  extirpation  of  motor  cortical  areas  in  those  with  hemi- 
paresis  and  choreo-athetoid  movements  causes  cessation  of  these  move- 
ments. Wilson  ascribes  the  tremor  to  a  clestructive  lesion  of  the 
lenticulo-rubro-spinal  system.  On  account  of  the  loss  of  this  secon- 
dary motor  tract  the  normal  inhibiting  impulse  which  the  corpus 
striatum  exercises  over  the  anterior  horn  cells  of  the  spinal  cord  are 
lost.  The  uniform  innervation  of  the  anterior  horn  cells  is  thus  made 
impossible  and  stronger  impulses  pass  to  them  by  the  pyramidal  tract. 
Every  voluntary  movement  increases  the  tremor,  and  this  is  usually 
true  of  the  athetoid  and  choreiform  movements. 


DYSTONIA    LENTICULARIS    (DYSTONIA    MUSCULORUM 

DEFORMANS)* 

E.    W.    TAYLOR,    M.D. 

BOSTON 

The  condition  generally  recognized  as  dystonia  musculorum  defor- 
mans, a  name  given  it  by  Oppenheim,  is  of  special  interest  at  this  time 
in  view  of  the  recent  significant  researches  concerning  the  functions 
of  the  basal  ganglia,  especially  of  the  nucleus  lenticularis.  First 
separated  as  a  clinical  entity  by  Schwalbe  ^  in  a  Berlin  inaugural  dis- 
sertation in  1908,  given  a  definite  nosologic  classification  by  Oppen- 
heim ^  ill  1911,  and  since  then  the  subject  of  a  number  of  papers  and 
reports,  the  syndrome,  or  disease  as  some  would  maintain,  has  recently 
(1919)  received  an  admirable  and  comprehensive  review  at  the  hands 
of  Kurt  Mendel.^  This  last  article  renders  it  wholly  superfluous  to 
consider  in  detail  the  cases  hitherto  reported,  thirty-three  in  number,* 
according  to  Alendel,  which  are  abstracted  with  critical  comment  by 
him  together  with  a  minute  discussion  of  the  condition  in  its  etiologic, 
symptomatologic  and  differential-diagnostic  aspects.  It  is  my  purpose, 
first,  to  report  two  further  cases  occurring  in  the  same  family,  one 
of  which  is  entirely  typical  and  the  other  doubtful,  and  secondly  to 
consider  certain  aspects  of  this  bizarre  affection  in  its  broader  rela- 
tions. 

REPORT     OF     CASES 

Case  1. — History. — Jacob  S.,  of  Russian  Jewish  birth,  admitted  to  the 
^Massachusetts  General  Hospital,  March  13,  1920,  was  originally  referred  to 
the  Massachusetts  General  Hospital  from  the  Peter  Bent  Brigham  Hospital 
where  he  had  been  under  the  observation  of  Dr.  Harvey  Gushing.  He  was  a 
schoolboy  11  years  old,  a  fourth  child  of  a  family  of  seven.     The  father  was 

1.  Schwalbe,  W. :  Eine  eigentiimliche  tonische  Krampfform  mit  hysterischen 
Symptomen,    Inaug.   Dissert.,   Berlin,   1908. 

2.  Oppenheim,  H. :  Ueber  eine  eigenartige  Krampfkrankheit  des  kindlichen 
und  jugendlichen  Alters  (Dysbasia  lordotica  progressiva,  Dystonia  muscu- 
lorum deformans),  Neurol.  Centralbl.  30:1090,  1911.  (Lordosis,  "dromedary 
gait,"  combination  of  hyper-  and  hypotonia  important;  not  a  neurosis,  four 
cases.) 

3.  Mendel,  K. :  Torsionsdystonie  (Dystonia  musculorum  deformans;  Tor- 
sionsspasmus),  Monatsch.  f.  Psychiat.  u.  Neurol.  46:309,  1919.  (Monographic 
article  with  detailed  report  of  previous  cases  and  two  additional  ones.) 

4.  Mendel  has  evidently  overlooked  a  number  of  cases  reported  in  America, 
notably  six  by  J.  R.  Hunt,  published  in  1916;  see  bibliography. 
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46  years  old  and  the  mother  44.  Both  were  living  and  in  general  well.  The 
patient  had  a  brother  of  19  and  a  sister  of  15,  both  of  whom  were  well  and 
with  no  evidence  of  nervous  disorder.  One  sister,  13  years  old,  had  suffered 
for  seven  years  from  an  affection  presumably  similar  to  that  of  the  patient. 
She  had  been  bed-ridden  for  five  years.  Another  sister  of  8  was  living  and 
well.  The  mother  had  had  no  miscarriages  or  stillbirths  and  denied  venereal 
infection  and  alcoholism.  The  birth  of  the  patient  was  uneventful,  and  he 
was  apparently  normal  during  infancy.  He  talked  early  and  walked  at  11 
months.  He  had  nocturnal  enuresis  until  his  seventh  year ;  he  had  measles  in 
1912  and  whooping  cough  the  following  year,  with  no  complications.  He  began 
school  in  his  seventh  year  and  made  normal  progress,  getting  on  well  with 
the  teachers  but  not  so  well  with  his  companions.  A  year  ago  he  had  had 
tonsillitis  and  this  year  influenza.  He  had  had  no  other  infections  or  febrile 
diseases.  He  had  complained  of  occasional  headaches,  usually  associated  with 
gastro-intestinal  disturbances.  The  pain  was  usually  frontal  and  temporal, 
beginning  over  the  right  or  left  eye  and  spreading  backward  over  the  sides  of 
the  head.  It  should,  perhaps,  be  described  as  discomfort  rather  than  actual 
pain.  There  had  been  no  blurring  of  vision,  no  deafness  or  ear  discharge.  He 
had  had  no  vertigo,  except  when  nauseated.  The  cardiorespiratory  system 
had  shown  nothing  abnormal.  He  had  had  no  dyspnea,  precordial  pain, 
cough,  sputum,  hemoptysis  or  fever.  Several  times  a  year  his  intestinal  tract 
had  been  upset,  Associated  with  a  watery  diarrhea.  He  had  had  occasional 
attacks  of  vomiting.  The  skin  had  shown  a  tendency  to  sweating  in  those 
parts  which  were  in  muscular  movement.  He  had  had  no  eruptions  or  loss 
of  hair.  His  weight  had  varied  between  50  and  60  pounds.  His  habits  as 
regards  food,  hours  of  meals  and  general  hygiene  had  been,  on  the  whole,  good. 

The  disorder  of  motion  began  in  July,  1916,  with  slight  spasm  of  the  right 
arm.  He  began  to  use  his  left  arm  instead  of  his  right.  The  spasm  was  most 
marked  when  he  attempted  to  use  a  pencil.  The  arm  appeared  weak,  but  he 
did  not  drop  objects.  The  spasm  gradually  spread  to  the  shoulder  and  then 
began  to  involve  the  left  shoulder,  .passing  finally  to  the  arm.  Two  years 
later  his  left  leg  began  to  be  affected  by  muscular  spasm  and  last  winter  his 
right  leg  was  affected  in  a  similar  way  although  he  was  still  able  to  walk. 
These  spasmodic  movements,  described  later,  became  progressively  worse  so 
that  since  February,  1920,  he  had  been  unable  to  go  out  alone  though  he  still 
managed  to  get  about  somewhat  in  the  house. 

Physical  Examination. — This  revealed  a  normal  child  except  for  the  motor 
disorder  which  entirely  dominated  the  clinical  picture.  He  was  sufficiently 
well  developed  and  mentally  was  bright  and  responsive.  He  talked  well  and 
showed  an  intelligent  interest  in  the  situation  quite  beyond  his  years.  The 
skin,  mucous  membranes,  chest,  heart,  lungs,  genital  organs  and  abdomen, 
showed  absolutely  no  abnormality.  The  blood  pressure,  systolic  was  105,  and 
diastolic,  60. 

The  electrical  examination  of  the  muscles  gave  normal  faradic  and  galvanic 
response  (left  arm  tested)  both  direct  and  indirect.  The  galvanic  response 
was  quick  with  no  indication  whatever  of  muscle  or  nerve  degeneration.  The 
white  blood  cells  numbered  6,800;  differential  count:  polymorphonuclears  74 
per  cent.,  lymphocytes  24  per  cent.,  large  mononuclears  2  per  cent.  The  red 
cells  and  platelets  were  normal ;  hemoglobin  75  per  cent. ;  fasting  sugar  0.07 
per  cent. ;  blood  calcium  12.2  mg.  per  100  c.c.  of  plasma.  The  guaiac  test  was 
normal.  The  urine  on  three  examinations  showed  varying  specific  gravity  from 
1.010  to   1.030,  without  sugar,  albumin  or  other  abnormal  constituents. 
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Examination  of  the  Nervous  System. — This  revealed  unequal  pupils,  the 
left  larger  than  the  right;  normal  light  and  accommodation  reaction;  visual 
fields  normal ;  slight  nystagmoid  movements  on  lateral  fixation,  not  on  direct 
fixation;  no  diplopia  or  paralysis  of  ocular  muscles;  fundi  normal ;  Rinne  test 
positive  and  in  general  hearing  not  affected ;  facial  nerve  normal.  The  fifth 
nerve  was  normal  both  in  its  sensory  and  motor  distribution.  The  tongue 
protruded  in  a  straight  line;  it  was  not  coated.  The  teeth  were  imperfect; 
they  were  badly  neglected  but  well  placed  and  of  good  form.  The  palatal 
arch  was  low.  The  tonsils  were  small;  palatal  reflexes  normal;  there  was 
no  difficulty  in  deglutition.  The  arm  reflexes  were  difficult  to  obtain  on 
account  of  constant  involuntary  movements ;  they  were  not  increased.  The 
dynamometer  showed  the  right  hand  grasp  weaker  than  the  left.  There  was 
no  pain  over  the  nerve  trunks,  no  astereognosis,  loss  of  position  sense  or  other 
disturbance  of  sensation.  The  abdominal  reflexes  were  present  and  equal ;  the 
cremasterics  were  not  obtained.  Knee  jerks  were  equal  and  normal.  There  was 
no  ankle  clonus  and  no  Babinski  response.  Here  also  the  exact  determina- 
tion of  the  reflex  condition  was  difficult  to  obtain  on  account  of  continuous 
muscular  spasm.  (It  should  be  said  that  observations  made  at  different  times 
by  different  observers  gave  somewhat  different  results.  It  is,  however,  entirely 
fair  to  assume  that  the  reflex  conditions  are  essentially  unchanged.)  There 
was  no  muscular  atrophy.  The  boy  was  of  slender  build  but  beyond  the  fact 
that  some  of  the  muscles  were  small  they  could  not  be  regarded  as  in  any 
sense  abnormal.  A  conspicuous  feature  was  variation  in  muscular  tone.  Some 
muscles  were  firm  and  elastic,  showing  their  contours,  others  were  flabby  and 
toneless.  In  the  former  group  were  in  general  included  the  leg  muscles  with 
the  exception  of  the  tibials  and  peronei ;  both  the  flexors  of  the  knee  and 
the  opposed  extensors  were  tonic.  The  extensors  of  the  hip  seemed  to  be 
in  greater  activity  than  their  antagonists.  The  triceps  were  tonic  and  opposed 
to  the  atonic  biceps.  The  flexors  of  the  wrist  tended  to  overcome  the  extensors 
and  at  the  shoulder  both  the  deltoid  and  pectoralis  major  were  tonic.  The 
left  sternomastoid  was  more  active  than  the  right.  These  observations  con- 
cern the  boy's  usual  position  but  as  soon  as  he  moved  these  balances  were 
upset  and  the  extraordinary  spasm  developed  until  he  again  placed  himself 
in  a  position  of  rest.  The  foregoing  description  of  the  muscle  tone  can,  how- 
ever, not  be  regarded  as  constant  even  in  the  resting  state.  The  facial  mus- 
cles showed  no  spasm  or  contortion;  in  fact  the  muscles  supplied  by  the  cranial 
nerves  were  essentially  uninvolved  in  the  general  spasm.  Occasionally  there 
was  a  sharp  contraction  of  the  sternomastoid.  Usually  when  the  patient  was 
examined  lying  quietly  in  bed  there  was  no  movement  of  the  body  but 
the  right  arm  was  held  constantly  in  extension  and  extreme  inward  rotation 
with  wrist  and  fingers  sharply  flexed.  This  arm  for  certain  periods  might 
be  relaxed,  but  there  was  a  constant  tendency  to  return  to  the  contracted 
position.  In  attempting  to  touch  his  nose  with  the  index  finger  of  the 
right  hand  the  arm  was  flung  forward  over  the  chest  with  extended  fore- 
arm, then  the  arm  was  violently  flexed,  finally  reaching  the  nose.  This 
movement  could  only  be  made  at  a  high  rate  of  speed;  a  slow  movement 
never  attained  its  object,  the  arm  remaining  extended  across  the  chest.  Not 
infrequently  it  was  impossible  under  any  conditions  to  flex  the  arm  at  the 
elbow  on  account  of  the  spasm  and  the  attempt  to  reach  the  nose  was  then 
given  up.  On  attempting  to  make  a  movement,  as  for  example,  sitting  up 
in  bed,  the  head  was  thrown  violently  to  one  side  and  backward  with  extreme 
anteroposterior  flexion  of  the  spine;  one  shoulder  was  raised  above  the  other 
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and  fruitless  attempts  were  made  to  flex  the  arm  at  the  elbow.  The  fingers 
were  in  the  meantime  in  a  condition  of  flexed  spasm.  As  he  sat  up  in  bed 
with  his  back  bent  as  described,  the  legs  were  flexed  at  the  hip  and  the  lower 
legs  very  sharply  flexed  against  the  thighs.  There  was  no  marked  spasm  of 
the  feet.  The  head  was  often  thrown  to  the  right  with  a  lateral  curvature 
of  the  spine.  In  any  attempt  to  move  the  asynergy  was  greatly  increased. 
There  was  no  hypertrophy  or,  as  stated  above,  atrophy  of  the  muscles. 

Gait. — The  gait  of  the  patient  was  beyond  adequate  description.  He  forged 
forward  with  the  pelvis  sharply  tilted,  head  and  chest  thrown  violently  back 
in  a  position  of  opisthotonos  making  extreme  incoordinate,  choreiform  or 
athetoid  movements  to  retain  his  balance  and  progress.  This  apparently  was 
only  possible  under  certain  circumstances  by  twisting  the  body  violently,  to 
which  movement  the  name  torsion  spasm  has  appropriately  been  given.  He 
thrust  one  leg  far  forward  and  twisted  himself,  as  it  were,  into  a  further 
position  of  equilibrium.  Oftentimes  in  accomplishing  this  progression  the 
patient  turned  half  or  even  completely  around  and  took  a  step  backward. 
In  fact,  as  has  been  described  in  other  cases,  progression  backward  may  be 
accomplished  in  a  much  more  orderly  fashion  than  forward  movement.  The 
effort  with  which  any  progress  is  made  is  exhausting  so  that  after  an  attempt 
to  walk  20  feet,  more  or  less,  the  patient  is  ready  to  drop  from  fatigue.  The 
patient  was  able  to  get  up  from  a  lying  position  on  the  floor  without  the 
slightest  difficulty  so  far  as  muscular  strength  was  concerned.  He  showed 
none  of  the  weakness  or  climbing  efforts  characteristic  of  the  dystrophic 
patient  but  assumed  the  erect  position  with  extraordinary  rapidity  and  with 
various  spasmodic  and  incoordinate  movements  such  as  characterized  all  of 
his  motor  acts.  A  moving  picture  of  the  patient  was  shown  when  this  paper 
was  presented.     Reproduction  has  not  been  attempted. 

Summary. — A  boy  of  11,  of  Russian  Jewish  parentage,  was  well  until  his 
seventh  year;  then  there  was  gradual  development  of  a  spasmodic  movement 
of  the  right  arm,  shoulder,  left  shoulder  and  left  arm  with  subsequent  involve- 
ment of  the  left  leg  and  within  a  year  of  the  right  leg.  Muscular  movements 
were  characterized  by  spasm  alternating  with  relaxation  giving  rise  to  a  gait 
characterized  by  torsion  movements  of  extreme  degree.  Other  than  the  motor 
disturbance  there  were  no  physical  or  mental  abnormalities. 

Case  2. — History. — Ida  S.,°  sister  of  the  foregoing  patient,  aged  13,  was 
admitted  to  the  Peter  Bent  Brigham  Hospital  on  Feb.  29,  1920,  for  gangrene 
of  the  foot.  She  was  born  in  Chelsea,  Mass.,  the  third  child  in  a  family  of 
five.  The  birth  was  normal  and  she  developed  without  incident,  walked  at 
1  year  of  age,  talked  at  2  years  and  was  in  no  way  abnormal  up  to  the  age 
of  6.  She  had  had  tonsillitis  frequently  until  she  was  7,  when  the  tonsils 
were  removed;  she  had  whooping  cough  at  3,  measles  and  scarlet  fever  at  11. 
In  her  seventh  year  what  was  regarded  as  "chorea"  developed,  manifesting 
itself  first  as  a  twitching  of  the  neck  and  gradually  spreading  to  the  limbs 
and  body.  From  this  time  on  she  also  showed  definite  mental  impairment 
and  general  retardation  of  body  growth  and  had  'practically  been  confined  to 
bed  since  her  seventh  year.  For  over  two  years  she  had  not  been  able  to 
talk  intelligibly.  From  time  to  time  she  had  had  diarrhea  with  elevation  of 
temperature  . 

Physical  Examination. — This  revealed  a  girl  of  13  with  the  development 
of  a  child  of  8  or  10.    The  most  obvious  disturbance  was  a  constant  choreiform 

5.  I  am  indebted  to  Dr.  G.  Horrax  of  the  Peter  Bent  Brigham  Hospital  for 
this  history. 
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movement  extending  over  the  entire  body  and  also  involving  the  extremities. 
This  was  not  continuous  but  the  patient  remained  in  any  one  position  only  for 
a  brief  time.     The   facial  expression  was  drawn  and  the  muscles  of  the  face 
were  definitely  involved  in  the  choreic  movements.     She  made  only  inarticu- 
late sounds  and  appeared   to  be  markedly  retarded  mentally.     The  head  was 
very  large  for  the   size  of  the  body,  tended  to  be  square  in   shape  and  had 
a  moderate  amount  of  coarse,  brownish   red  hair.     The  scalp  was   dirty  and 
there  were  pustular  eruptions  over  the  back  of  the  head  and  right  side  of 
the  face.    The  pupils  were  equal  and  reacted  to  light ;  the  accommodation  could 
not  be  determined.     There  was  some  opacity  of  each  cornea  which,  however, 
apparently  did   not   markedly  obscure  the  field  of  vision.     The  patient's  eyes 
shifted  constantly  from  side  to  side  to  such  an  extent  that  it  was  impossible 
to    determine    whether    or    not    a    strabismus    existed.      The    ears    showed    no 
abnormality.     The  nose  was  normal.     The  patient  could  open  the  mouth  only 
by  making  extraordinary   facial  contortions,  and   she  was  unable  to   protrude 
the  tongue.     The  thyroid  was  not  enlarged.     The  thorax  was  infantile  in  type 
but  expansion  was  good  and  equal  on  both  sides.     The  heart  showed  nothing 
of  significance  beyond  a  systolic  murmur  at  the  base.     The  pulses  were  equal, 
regular,  synchronous  and  of  fair  volume  and  tension.    The  systolic  blood  pres- 
sure was  90;  the  diastolic,  60.    The  lungs  showed  no  involvement.     The  abdo- 
men was   protuberant.     There  was  marked  dilatation  of  the   superficial  veins 
•over  the  abdominal   wall.     The  liver,   spleen  and  kidneys   were  not   palpable. 
There  were  no  masses  or  muscular  spasm.     Both  arms  and  legs  were  held  in 
a  flexed  position  preventing  full  extension  even  by  force.     Both   feet  showed 
talipes  equinus.    The  toes  and  fingers  were  retracted  in  flexion.    Over  the  right 
toes  and  extending  on  to  the  dorsum  of  the  foot  there  was  a  definite  gangrene, 
presumably  due  to  careless  treatment  before  admission  to  the  hospital.     The 
emaciation    of    the    patient   was   extreme.     Her   appetite,    however,    was    good 
but  she  was  extremely  constipated.     She  had  no  nausea  or  vomiting  and  there 
was  nothing  definitely  wrong  with  her  gastro-intestinal  tract.     She  was  incon- 
tinent, presumably  because  of  her  mental  state  and  her  incapacity  to  communi-. 
cate  her  needs.     She  slept  only  by  the  aid  of  sedatives  which  she  had  been 
taking  for  about  two  years.     It  was  noted  that  the  movements  almost  ceased 
during  sleep  but  not  wholly.     The   urine  on   admission  gave   a  high   specific 
gravity,   1.032 ;  acid  reaction,  normal  color,  no  albumin  or  sugar.     The  hemo- 
globin was  60  per  cent,  and  the  white  blood  count  6,040. 

She  was  discharged  March  31,  1920,  after  a  residence  in  the  hospital  of 
about  one  month.  During  that  time  she  was  noisy,  difficult  to  manage,  dis- 
turbed the  other  patients  in  the  ward  and  in  general  showed  definite  mental 
enfeeblement.  The  gangrene  of  the  foot  yielded  to  treatment  and  she  was 
returned  somewhat  improved  to  her  home.* 

Summary. — The  essential  features  in  this  case  are  apparently  normal  devel- 
opment up  to  the  age  of  7,  then  the  appearance  of  widespread  choreiform 
movements  which  uninterruptedly  persisted  up  to  the  time  of  her  death,  a 
period  of  about  six  years.  Mental  failure,  disturbance  in  speech,  more  or 
less  facial  contortion,  extreme  weakness  and  emaciation  accompanied  the 
choreic  movements.  In  general,  the  physical  examination,  with  the  exception 
•of  intercurrent  disorders,  was  essentially  negative. 

6.  This  patient  has  since  died,  unfortunately  under  conditions  which  pre- 
cluded  a  postmortem  examination. 


40  E.     ]V.     TAYLOR 

The  cases  are  primarily  of  interest  since  they  occurred  in  the 
same  family,  and  secondarily  because  they  are  totally  dissimilar  in 
clinical  manifestations.  Both  patients  were  attacked  by  the  disorder 
at  about  the  seventh  year,  from  which  one  has  since  died.  The  dis- 
order of  motion  in  Case  1  has  never  involved  the  head,  although, 
contrary  to  the  description  of  many  cases,  it  began  in  the  upper 
extremities,  whereas  in  Case  2,  the  neck  was  affected  at  the  outset,, 
and  until  her  death,  the  illness  was  characterized  by  involvement  of 
the  head.  The  boy  has  retained  his  mental  capacity  to  the  fullest 
extent,  and  in  fact  shows  no  signs  or  symptoms  referable  to  the  head 
or  cranial  nerves  except  a  slight  pupil  inequality,  whereas  the  girl 
forthwith  became  demented.  It  is  altogether  probable  that  the  two 
cases  are  familial  in  the  sense  that  they  imply  some  common  defect 
of  development  but  the  second  case  cannot  properly  be  classified  as 
dystonia  musculorum  deformans  as  that  term  has  come  to  be  used. 
The  first  is  a  classic  example  of  the  condition  described  and  named 
by  Oppenheim,  whereas  the  second  represents,  doubtless,  a  lesion  in 
the  same  general  area  of  the  brain  but  with  entirely  different  mani- 
festations, a  matter  of  importance  in  our  final  classification  of  the 
disorder.  That  two  or  more  cases  of  a  relatively  definite  and  similar 
type  may  occur  in  one  family  is  shown  by  the  cases  recently  described 
by  Abrahamson,'  in  which  he  had  the  opportunity  of  observing  three 
members  of  one  family,  all  presenting  a  disorder  of  motion  of  character- 
istic dystonia  type.  It  remains  clear,  however,  that  with  few  exceptions 
the  cases  hitherto  studied  have  occurred  sporadically  in  much  greater 
degree  for  example,  than  in  Friedreich's  ataxia,  periodic  family  paral- 
ysis, or  certain  other  definite  familial  diseases. 

TERMINOLOGY 

It  is  inevitable,  but  none  the  less  unfortunate,  that  in  the  effort 
to  establish  the  condition  as  a  clinical  unity,  a  variety  of  terms  have 
been  used,  which  further  study  has  shown  to  be  inadequate,  if  not 
wholly  misleading.  Schwalbe,  in  the  first  publication  on  the  subject,, 
described  the  condition  as  "an  unusual  variety  of  spasm  with  hysterical 
symptoms."  This  has  the  merit  of  vagueness,  but  it  is  altogether 
doubtful  whether  hysterical  symptoms  occur  in  the  clinical  picture. 
Ziehen  *  speaks  of  it  as  a  "tonic  torsion  neurosis,"  which  takes  no 
account  of  the  characteristic  atonia,  and  also  assumes  by  the  use  of 
the  word  neurosis  that  it  has  no  structural  basis.     Oppenheim's  terms 

7.  Abrahamson,  I:     A   Case  of  Dystonia  Musculorum  Deformans    (Oppen- 
heim), J.  Nerv.  &  Ment.  Dis.  40:38,  1913;  ibid.  57:451,  1920. 

8.  Ziehen:    Fall  von  tonischer  Torsions-neurose,  Neurol.  Centralbl.  30:109,. 
1911. 
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"dysbasia  lordotica  progressiva"  and  "dystonia  musculorum  defor- 
mans" are  less  open  to  objection.  Of  these  the  latter  terminology  is 
to  be  preferred,  but  the  use  of  the  word  "deformans"  is  misleading 
and  inaccurate.  Flatau  and  Sterling  ^  add  nothing  in  their  ^'progres- 
sive  torsion  spasm  in  children,"  since  the  important  element  of  dys- 
tonia is  ignored  and  presumably  also  the  affection  is  not  confined  to 
children.  Fraenkel  ^^  considered  the  disorder  allied  to  tics  and  spas- 
mophilia and  used  the  phrase  "tortipelvis"  which  emphasizes  only 
one  and  that  an  inconstant  element.  "Athetosis  universalis,"  as  used 
by  Forster,  is  entirely  inadequate  since  the  movements  are  not  univer- 
sal and  not  truly  athetoid  in  character.  Very  much  better  terms, 
because  more  general,  are  those  used  by  Striimpell,  "amyostatic  symp- 
tom complex,"  or  "myastasia ;"  by  Mendel,  "torsion  dystonia"  and 
by  Thomalla  "dystonia  lenticularis."  Of  these  Thomalla's  ^^  term  is, 
on  the  whole,  to  be  preferred  since  it  describes  adequately  the  mus- 
cular condition  and  suggests  its  anatomic  location.  Until  our  knowl- 
edge is  much  more  exact  than  at  present,  this  is  as  far  as  it  is  safe 
to  go. 

ESSENTIAL    CHARACTER    OF    THE    CONDITION 

As  one  would  expect  from  the  diversity  of  terminology,  the  effort 
has  been  made  to  establish  the  disorder  as  a  definite  clinical  entity. 
Oppenheim  was  inclined  to  this  view  and  recently  Mendel  has  asserted 
with  conviction  that  we  are  entirely  justified  in  including  the  cases 
in  a  special  disease  group  and  in  postulating  for  it  a  specific  etiology, 
a  "morbus  sui  generis."  Hunt,^^  Jelliffe,  Thomalla  and  Striimpell 
are  opposed  to  any  such  narrowing  of  our  point  of  view  which  tends 
to  divert  investigation  from  the  larger  questions  at  issue.  Experience 
has  amply  shown  that  a  syndrome,  without  a  defined  pathologic 
anatomy  and  still  less  an  unascertained  etiology,  should  never  be 
regarded  as  a  "disease  entity."  The  history  of  medicine  is  replete 
with  errors  into  which  a  failure  to  recognize  this  fact  has  led.  In 
this  particular  instance  a  review  of  the  cases  described  as  "dystonia 

9.  Flatau,  E.,  and  Sterling,  W. :  Progressiver  Torsionsspasmus  bei  Kindern, 
Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.  7:586.  1911.  (Jewish  children;  location: 
peduncles,  cerebellum.) 
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11.  Thomalla,  C. :  Fin  Fall  von  Torsionsspasmus  mit  Sektionsbefung  und 
seine  Beziehungen  zur  Athetose  double  Wilsonschen  Krankheit  und  Pseudo- 
sklerose,  Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.  41:311,  1918. 
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musculorum  deformans"  forthwith  shows  the  divergence  in  the  symp* 
tomatology.  A  great  variety  of  irregular  muscular  movements  have 
already  been  described  under  the  general  category ;  torsion,  tortipelvis, 
dromedary  gait,  athetosis,  choreiform  movements,  tremor,  propulsion, 
atonia,  hypertonia,  but  none,  with  the  possible  exception  of  a  general 
dystonia,  can  be  regarded  as  sufficiently  characteristic  to  meet  the 
requirements.  It  is  increasingly  evident  that  to  postulate  this  syn- 
drome as  a  disease  is  to  lose  sight  of  the  main  issue,  which  is  to 
determine  under  what  conditions  of  altered  structure  or  function  such 
abnormal  movements  arise.  It  is  therefore  desirable  to  give  up  for 
the  present  the  attempt  to  circumscribe  the  disorder  further  than 
to  regard  it  as  one  of  the  outstanding  symptom  groups  of  lenticular 
or  basal  ganglion  disease.  The  great  numbers  of  transitional  forms 
already  described  sufficiently  demonstrate  that  it  has  small  claim  to 
clinical  independence.  A  provisional  classification  is  all  that  should 
be  undertaken  for  the  present,  an  attempt  which  Cecile  and  Oskar 
Vogt  ^^  in  their  paper  on  the  Pathologic  Changes  of  the  Striatum  and 
Pallidum  have  recently  attempted.  Little  light  has  as  yet  been  thrown 
on  the  condition  through  post-mortem  examination.  The  changes 
in  progressive  lenticular  degeneration  have  been  adequately  described 
by  Wilson  ^*  and  many  subsequent  observers.  Von  Economo  ^^  has 
recently  presented  a  detailed  account  of  the  gross  and  histologic 
alterations  but  no  unquestioned  case  of  dystonia  musculorum  has  yet 
been  studied,  unless  we  except  one  reported  by  Thomalla.^®  Even 
this  case  should  be  regarded  as  atypical  for  the  following  reasons,  as 
Thomalla  himself  points  out:  the  Babinski  response  was  not  always 
negative;  there  were  associated  athetoid  movements.  Necropsy 
showed  marked  changes  in  the  putamen,  which  was  reduced  in  size 
on  both  sides  and  softened.  Microscopically  the  parenchyma  of  the 
putamen  was  fully  destroyed.  There  was  definite  glia  reaction  in  the 
meshes  of  which  fat  granule  cells  appeared.  The  blood  vessels  showed 
minor  changes.  The  caudatus,  globus  pallidus  and  internal  capsule 
were  not  involved.     The  thyroid  was  somewhat  enlarged ;  there  were 

13.  Vogt,  C.  and  O. :  Sitzungsberichte  der  Heidelberger  Akademie  der 
Weissenscharten,  No.  14,   1919. 

14.  Wilson,  S.  A.  Kinnier :  Lenticular  Degeneration,  A  Familial  Nervous 
Disease  Associated  with  Cirrhosis  of  the  Liver,  Brain  34:295,  Part  4  (March) 
1912. 

15.  Von  Economo :  Wilson's  Krankheit  und  das  Syndrome  du  Corps  Strie, 
Ztschr.   f.  d.  ges.  Neurol,  u.   Psychiat.  43:173,  1918. 

16.  One  of  Ziehen's  original  patients  is  said  to  have  come  to  necropsy  with 
negative  findings  (reference  not  found)  and  more  recently  one  of  Flatau  and 
Sterling's  cases,  which  showed  the  Wilson  type  of  degeneration  in  liver  and 
putamen,  although  the  patient  clinically  appeared  to  be  a  victim  of  dystonia 
musculorum    (JellifFe). 
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doubtful  changes  in  the  testicles  and  most  important,  alterations  of 
the  liver,  similar  to  those  described  in  Wilson's  disease,  were  well 
defined.  Regarding  the  liver  changes,  Thomalla  believes  that  they 
represent  a  fundamental  defect  of  development,  in  the  basis  of  which 
a  progressive  degenerative  process  has  occurred  associated  with  sec- 
ondary connective  tissue  proliferation.^^  Finally  Thomalla  concludes 
that  bilateral  athetosis,  pseudosclerosis  (Westphal-Strumpell),  Wil- 
son's disease  and  torsion  spasm  (dystonia  musculorum)  all  character- 
istically show  disturbance  in  muscle  tone,  and  judging  from  the  one 
necropsy  of  a  case  which  clinically  bore  some  resemblance  to  the 
latter  condition,  may  be  supposed  to  have  a  similar  pathologic  anatomy. 
For  all  of  these  conditions  the  appropriate  term  of  "dystonia  lenticu- 
laris"  is  proposed. 

Striimpell  takes  a  similar  position  in  the  use  of  the  term  "amyostatic 
symptom-complex"  or  "myastasia."  Under  this  general  term  he 
includes  extrapyramidal  lesions,  namely:  Wilson's  disease,  pseudo- 
■  sclerosis,  double  athetosis,  paralysis  agitans,  juvenile  paralysis  agitans 
and  presumably  dystonia  musculorum.  He  believes  it  even  possible 
to  group  in  the  same  general  category  his  pseudosclerosis  and  Wilson's 
progressive  lenticular  degeneration  as  exogenous  disorders  character- 
ized clinically  by  tremor  of  wide  range,  disturbance  of  speech,  demen- 
tia, pigmentation  of  the  cornea  (not  observed  by  Wilson),  often  mus- 
cular rigidity  with  alterations  of  the  liver  (not  primarily  observed  by 
Striimpell)  and  marked  degeneration  of  the  lenticular  nucleus.  The 
analogy  with  the  condition  clinically  termed  paralysis  agitans  naturally 
assumes  importance. 

,  In  a  recent  discussion  of  Abrahamson's  communication,  to  which 
reference  has  already  been  made,  Jellifife  outlines  the  only  tenable 
position  which  it  seems  possible  to  hold  in  the  present  state  of  our 
knowledge  when  he  states  that  dystonia  musculorum  is  simply  one 
of  the  striking  types  of  the  varying  clinical  trend  of  the  group  of 
striatum  syndromes,  which  includes  also  Vogt's  double  athetosis,  West- 
phal-Striimpell's  pseudosclerosis,  Wilson's  lenticular  degeneration, 
Huntington's  chorea,  tuberous  sclerotic  idiocy  and  paralysis  agitans. 
JelliflFe  also  insists  that  a  matter  of  prime  importance,  as  yet  in  its 
speculative  state,  is  the  association  between  liver  and  striatum  changes 

17.  Little  attention  has  been  given  to  the  possible  role  of  the  cerebellum  in 
relation  to  the  condition  of  dystonia.  Flatau  speaks  of  the  possibility  of  the 
peduncles  and  the  cerebellum  being  involved,  but  no  systematic  attempt  has 
been  made,  either  theoretically  or  postmortem  to  determine  this  point,  in  spite 
of  the  recognized  part  played  by  the  cerebellum  in  the  maintenance  of  muscle 
tone  and  coordination. 
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with  the  possibility,  which  the  future  holds  out,  of  arriving  at  some 
sort  of  an  understanding  of  the  vegetative  control  of  the  muscle 
metabolism  through   the  possible  striatum   connections. 

CONCLUSIONS 

The  final  question  of  diagnosis  of  dystonia  musculorum  loses  much 
of  its  force  if  we  are  to  consider  it  as  a  symptom  gfoup  merely  and 
not  as  an  entity,  as  Mendel  among  others  insists.  As  the  number  of 
reported  cases  grows  it  becomes  increasingly  evident  that  transitional 
forms  are  far  outnumbering  those  which  conform  to  an  assumed  defi- 
nite type  with  the  natural  result  that  nothing  is  gained  by  an  attempt 
to  establish  its  claim  as  a  separate  ''disease  entity."  Certain  conclu- 
sions are,  however,  justified. 

1.  A  type  of  motor  disorder  exists  sufficiently  definite  to  demand 
a  provisional  classification,  characterized  by  combined  hypertonia  and 
hypotonia  (dystonia)  giving  rise  to  a  distinctive  form  of  gait  and  motor 
disturbance  in  general. 

2.  Although  occurring  with  frequency  in  children  of  the  Jewish 
race,  it  is  not  confined  to  that  race,  nor  does  it  always  begin  in  child- 
hood. 

3.  It  is  sporadic,  rather  than  truly  familial,  though  in  a  few 
instances  more  than  one  case  has  appeared  in  the  same  family 
(Schwalbe,  Bernstein,  Abrahamson,  Taylor,  one  case  atypical). 

4.  It  is  not  to  be  sharply  differentiated  from  various  other  forms  of 
motor  disorder  of  presumable  extrapyramidal  origin. 

5.  It  is  due  to  structural  alterations  of  the  striatum  (lenticular 
nucleus). 

6.  It  has  no  defined  pathologic  anatomy,  but  its  association  with 
alterations  of  the  liver  is  probable. 

7.  The  etiology  remains  wholly  obscure  beyond  the  probability  of 
congenital  defect. 

8.  For  the  present,  the  most  suitable  term  both  in  its  clinical  and 
pathologic  implications  is  dystonia  lenticularis.^^ 
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An  analynis  of  somatic  motor  disorders  is  in  many  instances  facilitated  by 
the  ultra-rapid  moving  picture.     Illustrative  cases  with  explanations. 

DISCUSSION     ON     PAPERS     OF     SPILLER,    TAYLOR,   AND    GOODHART    AND    TILNEY 

Dr.  Smith  Ely  Jelliffe,  New  York,  said  that  on  hearing  certain  of  the 
remarks  concerning  these  papers  he  was  reminded  of  some  discussions  among 
botanists  in  his  student  days  between  the  so-called  "splitters"  and  the  so-called 
"lumpers."  One  group  of  botanists  would  go  into  the  fields  and  bring  back 
some  twenty  different  species  of  violets ;  the  other  group  would  take  these 
"species"  of  violets,  place  them  all  under  one  "species"  and  call  the  variants 
"sub-varieties."  One  is  reminded  of  this  by  some  of  the  suggestions  made 
here:  Oppenheim  maintains  that  dystonia  musculorum  is  a  distinct  disease, 
double  athetosis  is  a  distinct  disease,  dystonia  musculorum  with  or  without 
liver  changes  is  a  distinct  disease,  and  Wilson's  progressive  lenticular  degen- 
eration is  a  distinct  disease.  All  this  is  from  the  standpoint  of  the  "splitters." 
This  type  of  mind  acts  statically  and  pigeon-holes  things  into  disease  entities. 
Dr.  Jelliffe  believed  that  this  entire  group  might  best  be  regarded  as  a  series 
of  variants  with  general  trends  in  one  or  another  direction,  according  to  the 
interruption  of  precise  fiber  tracts  or  synaptic  junctions,  which  are  located  in 
or  are  passing  to  and  from  the  striatum  region.  This  region  is  one  of  extreme 
complexity,  and  not  as  simple  as  has  been  regarded  by  some  of  the  speakers ; 
to  speak  of  the  functions  of  the  striatum,  as  though  it  were  a  simple  structure, 
is  naive.  Of  the  various  recent  analyses  of  the  striatum  possibilities,  which 
would  have  to  include  all  of  the  complex  pathways  of  this  region,  reference 
should  be  made  particularly  to  the  work  of  Cecile  and  Oskar  Vogt,'  wha 
presented  the  best  representation  of  the  anatomy  of  this  region.  At  a  recent 
meeting  of  the  New  York  Neurological  Society,  Dr.  Abrahamson  presented 
three  cases  of  dystonia  musculorum,  which  have  been  illustrated  in  Drs.  Tilney 
and  Goodhart's  moving  picture  analysis,  and  called  attention  to  the  oppor- 
tunity for  the  study  of  the  developmental  phases  of  the  dystonia  musculorum 
group.  Particular  emphasis  should  be  placed  on  the  variety  of  clinical  trends 
of  a  larger  group  of  striatum  syndromes  of  which  these  cases  are  merely 
striking  types.  It  has  become  increasingly  evident  that  dystonia  musculorum,^ 
Vogt's  double  athetosis,  Westphal's  pseudosclerosis,  Wilson's  lenticular  degen- 
eration, Huntington's  chorea,  tuberous  sclerotic  idiocy  (not  mentioned  by  Dr. 
.Spiller)  and  even  paralysis  agitans,  are  to  be  regarded  as  variants  of  the  larger 
picture  of  striatum  syndromes.  One  of  Ziehen's  patients  came  to  necropsy 
and  negative  findings  were  reported,  but  in  the  more  recent  Flatau  and  Sterling 
case  studies  of  the  striatum  and  liver  were  made  by  Thomalla,^  Schneider,^  and 
vori  Economo.^     This  case  presented  a  combination  of  the  Ziehen-Oppenheim 

1.  Vogt :    Heidelberger  Akad.  d.  Wissenschaften  Biol..  Series  No.  14,  1919. 

2.  Thomalla:    Ztschr.  f.  d.  ges.  Neurol,  u  Psychiat.  41:    1918. 

3.  Schneider :  Ztschr.  f.  d.  ges  Neurol,  u.  Psychiat. 

4.  Von  Economo :    Ztschr.  f.  d.  ges.  Neurf)l.  u.  Psychiat.  43:17.3,  1918. 
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group  of  dystonia  musculorum  and  Wilson's  lenticular  degeneration,  since  the 
clinical  picture  was  characteristic  of  the   former,  while  the  hypertrophic  scle- 
rosis of  the  liver  was  typical  of  the  latter.    Abiotrophic  atrophy  of  the  cells  of 
the  putamen  was  found  in  the  striatum.     A  synthesis  of  the  various  striatum 
syndromes,  outlining  the  pathologic  trends  and  enlarging  the  neurologic  pic- 
ture,   has    recently    been    attempted    by    the    Vogts^    and    Bielschowsky."     The 
former'  distinguish   (1)  the  etat  marbc  originally  described  by  them  as  double 
athetosis  (in  this  group  Little's  disease  may  be  included)  ;  (2)  etat  dysmyelinique , 
or  progressive  degeneration  of  the  fibers  passing  between  the  striatum  and  the 
pallidum  and  the  thalamus  and  hypothalamus    (in  one  of  Jelgersmas  cases  a 
paralysis  agitans  syndrome  was  present) ;  (3)  the  etat  fibreux,  progressing  often 
as  a  bilateral  progressive  chorea  without  psychical   symptoms;    (4)   an   initially 
acute,  then  stationary  status   fibrosis  as  a  partial  expression  of  cerebral  hemi- 
atrophy  (Bielschowsky)   with  nonprogressive  athetosis  and  minimal  paresis  of 
body  musculature;    (5)    total   necrosis   of   the  striatum  confined  chiefly  to  the 
putamen,  at  times   reaching  other  parts  of   the  globus   pallidus    (the   dystonia 
case  of  Thomalla  and  Wilson's  lenticular  degeneration  type  both  belong  to  this 
group) ;    (6)    acute    infectious    striatum    syndromes    (in    our    recent    lethargic 
encephalitis  epidemic  many  of  these  paralysis  agitans-like  cases,  athetotic  cases, 
pseudobulbar   palsies,    involuntary    laughing   and   crying   cases,   etc.,    have   been 
observed)  ;   (7)   presenile  degenerations  involving  chiefly  the  striatum  and  pal- 
lidum combined  with   neuroglia  proliferations  in   striatum,  and   (8)    status   dis- 
integratus    with    paralysis    agitans-like    symptoms,    with    the    striatum    involved 
either  as  (a)  a  general  massive  atrophy,  chiefly  of  the  caudatus,  both  ganglion 
cells  and  fibers,  {b)  small  lacunar  softenings  or  hemorrhages,  and  (c)  rarefica- 
tion  and  absorption,   related  to   Marie's   lacunar  softening.     The   relationships 
of  the  striatum  to    the  vegetative  control  of  the  muscle  metabolism  through  the 
liver   raises   a  point  of  speculative   interest.     Whereas   Wilson   argued  that   a 
toxin  from   perverted   liver  function  caused  the   striatum  changes,   Dr.  Jelliffe 
emphasized    the    neural    integration    disturbance    of    striatum    interruption    of 
vegetative  liver  pathways.     Schneider's  study  offers  several  points  of  interest 
concerning  the  possibilities  of  an  analysis  of  the  vegetative  integration  mecha- 
riism   essential    for   liver   function,    interference    with   which   causes    vagatonic 
gliosis,  to  the  disadvantage  of  the  entire  muscular  metabolic  functions,  since 
it   seriously   impaired   the   integration   of  the   involuntary    part   of  the  muscle 
structure,   the   sarcoplastic   substance,   and   the    sensorimotor,   anisotropic   disk 
parts.     This   latter  speculative  concept  might  have  been  raised  by  Dr.  Hunt 
in  his  opening  address. 

Dr.  Ernest  Sachs,  St.  Louis,  said  that  he  had  two  observations  which 
might  have  some  bearing  on  the  origin  of  athetosis.  Some  ten  years  ago  he 
showed  a  girl  with  unilateral  athetosis  before  the  New  York  Neurological 
Society,  and  about  a  year  later  he  removed  her  cortical  arm  center.  About 
six  weeks  ago,  he  had  a  similar  case.  In  both  these  instances  the  athetosis 
was  absolutely  stopped.  Dr.  Sachs  said  that  he  did  not  know  exactly  how 
to  interpret  this,  but  Monakow's  theory  might  ex,plain  it.  Sir  Victor  Horsley 
in  1908  published  a  case  in  which  removal  of  the  arm  center  for  a  similar 
condition  also  completely  stopped   the  athetosis. 

5.  Vogt:    J.  f.  Psychol,  u;  Neurol.  24:1,  1918. 

6.  Bielschowsky:    J,  f.   Psychol,  u.   Neurol.  24:20,    1918. 

7.  Vogt:  Zur  Kenntniss  der  pathologischen  Veraiiderungen  des  Striatum, 
Sitzsb.  d.  Heidelberg  Akad.  d.  Wiss.,  1919. 
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Dr.  Frederick  Tilnev,  New  York,  said  that  it  seemed  to  him  that  from 
the  pictures  which  have  been  seen,  the  classical  terms  for  most  of ,  the  defects 
due  to  hyperkinesis  were  inept  and  ineffectual  for  purposes  of  exact  analysis 
of  disturbed  motility.  If  they  are  to  be  retained  for  future  usefulness,  they 
should  be  more  fully,  defined.  Chorea,  for  example,  from  xop«t«,  a  dance,  in 
itself  has  very  little  descriptive  value.  By  connotation,  it  is  associated  with  a 
large  group  of  motor  disorders  that  on  finer. analysis  appear  to  have  many  fairly 
distinct  characters,  such,  for  example,  as  the  flaccid  chorea  and  the  rigid 
chorea,  the  single  muscle  twitch,  the  muscle  group  twitch,  and  diffuse  and 
associated  muscle  twitch.  If  chorea  is  a  desirable  term  for  these  motor 
phenomena,  then  the  several  varieties  must  be  carefully  analyzed  and  grouped. 
The  same  is  the  case  with  athetosis,  especially  honored  by  American  parentage, 
from  the  Greek  aderos,  out  of  place,  which  is  not  descriptive  of  the  motor 
phenomena  indicated  by  it.  Our  conception  of  just  what  is  meant  by  athetosis 
is  not  convincing.  The  invention  of  the  hybrid  choreo-athetosis  emphasizes 
precisely  how  confused  are  our  notions  of  this  type  of  motor  disorder.  Gen- 
erically,  the  conditions  are  probably  closely  related,  but  there  are  certain 
specific  differences  which  must  count  heavily  in  the  consideration  of  exact 
cerebral  localization.  Even  dystonia  musculorum  deformans  is  not  altogether 
free  from  this  criticism,  but  requires  much  closer  scrutiny  and  analysis.  The 
danger  inherent  in  all  of  these  terms  is  that  they  offer  an  easy  verbal  escape 
from  the  necessity  of  careful  thinking.  The  more  convenient  the  terms  are, 
the  less  apt  are  they  to  be  exact.  Our  conceptions  and  definitions  of  the 
defects  due  to  hyperkinesis  require  closer  analysis  before  they  assume  real 
value  in  understanding  the  somatic  motor  organization  and  its  defects.  Hyper- 
kinesis may  disturb  the  attitudes  and  postures  of  rest  by  introducing  pur- 
poseless and  adventitious  movements,  it  may  deform  the  performance  of  voli- 
tional acts  in  the  same  way,  and  it  may  distort  the  performance  of  volitional 
acts  and  disturb  the  attitudes  and  postures  of  rest. 

Dr.  Charles  K.  Mills,  Philadelphia,  said  that  a  decided  advance  has  been 
made  as  regards  the  lenticular  pathogenesis  of  cases  similar  to  these  brought 
brfore  the  society.  The  facts  that  were  presented  seemed  to  endorse  more  or  less 
the  belief  that  there  is  an  association  in  the  lenticular  nucleus  of  impulses  which 
are  differentiated  in  the  cortex.  The  remarks  made  by  Dr.  Sachs  about  the 
operations  of  Horsley  and  himself  were  possibly  best  interpreted  along  the 
lines  of  this  theory.  The  choreic  and  athetoid  movements,  involuntary  emo- 
tional expression,  and  various  other  phenomena  which  arise  from  destructive 
lenticular  diseases,  in  line  with  the  principle  enunciated  by  Dr.  Jackson,  are 
not  active  symptoms  of  the  diseased  part.  Disease  of  the  lenticular  nucleus, 
because  of  the  associations  of  this  ganglion. with  the  cortex,  allows  a  freedom 
of  movements  necessarily  aberrant  stimulated  by  these  cortically  represented 
centers. 

Dr.  Gustave  Roussy,  Paris,  France,  said  that  he  had  the  privilege  of  study- 
ing the  extremely  interesting  case  reported  by  Dr.  Spiller  in  which  the  lesions 
were  strictly  limited  to  the  putamen.  The  im,portant  thing  in  this  case  was 
the  origin  of  the  spasticity  and  contracture  with  increased  reflexes  and  the 
Babinski  sign,  in  the  presence  of  complete  integrity  of  the  pyramidal  tract  at 
all  levels.  This  finding  was  an  apparent  paradox  if  it  is  remembered  that 
Dr.  Babinski  insisted,  from  the  very  start,  that  the  reflex  indicated  organic  or 
functional  perturbation  of  the  pyramidal  tract.  Several  years  ago,  in  studying 
thalamic  lesion  with  his  teacher.  Professor  Dejerine,  the  Babinski  reflex  was 
never  observed  in  cases  with  lesions  strictly  confined  to  the  thalamus. 
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Dr.  Israel  Strauss,  New  York,  called  attention  to  the  moving  pictures 
illustrating  the  cases  of  dystonia  musculorum,  in  which  in  the  hysteria  case  a 
most  remarkable  wavelike  motion  of  the  thigh  occurred.  In  the  last  case  of 
the  dystonia  group,  the  boy  in  whom  it  was  said  there  was  some  improve- 
ment, a  somewhat  similar  although  not  as  intensive  wavelike  motion  of  the 
thigh  was  present.  When  he  was  admitted  to  Dr.  Strauss'  service  at  the 
Montefiore  Home  the  diagnosis  between  dystonia  and  hysteria  was  not  clear. 
When  this  patient  bent  forward,  his  back  would  curve  normally,  but  when 
erect  he  had  a  marked  lordosis.  His  arms  were  likewise  aflfected.  He  improved 
greatly  by  reeducation  but  in  the  beginning  his  walk  was  very  much  worse. 
The  curious  dystonia  movements  of  one  arm  also  disappeared  when  he  was 
sent  to  the  workshop.  The  boy,  strangely  enough,  could  run  very  well. 
Dr.  Strauss  was  still  not  in  a  position  to  say  whether  this  case  was  one  of 
true  dystonia  or  hysteria,  but  he  thought  it  worth  while  calling  attention  to 
the  curious  wavelike  motion  that  was  present.  It  is  really  a  very  important 
contribution  of  Dr.  Tilney  and  Dr.  Goodhart  if  this  method  of  differentiation 
could  be  used  in  these  cases,  and  if  the  wavelike  motion  could  be  utilized  in 
differential  diagnosis. 

Dr.  J.  Ramsey  Hunt,  New  York,  said  that  in  this  discussion  of  the  striatum 
he  would  recall  briefly  the  interpretation  of  its  function  and  symptomatology 
which  he  formulated  in  his  study  of  .paralysis  agitans  {Brain,  1917,  p.  58)  and 
which  he  thought  clarified  many  of  the  difficulties  of  the  situation.  The  corpus 
striatum  contains  two  types  of  nerve  cells:  (1)  A  large  motor  cell  which  is 
found  throughout  the  whole  of  the  striatum,  in  the  globus  pallidus  and  also 
in  the  caudate  nucleus  and  putamen  of  the  globus  pallidus  type.  This  is  the 
cell  type  which  undergoes  atrophy  in  paralysis  agitans.  (2)  A  smaller  type 
of  cells  which  are  quite  numerous  in  the  neostriatum.  These  cells  undergo 
atrophy  in  Huntington's  chorea,  the  large  globus  pallidus  cells  being  well 
.preserved.  There  are,  therefore,  two  fundamental  cellular  systems  and  two 
essential  syndromes  of  tbe  corpus  striatum.  (1)  Chorea  which  is  related  to 
the  neostriated  system,  and  (2)  paralysis  agitans,  which  is  related  to  the 
efferent  pallidal  system.  When  the  large  cells  of  the  pallidal  system  are 
destroyed,  the  paralysis  agitans  syndrome  results.  If  the  small  inhibitory  and 
coordinating  cells  of  the  neostriatum  are  aflfected,  there  is  chorea  of  the 
Huntington  type. 

There  are  other  types  of  pathologic  lesions  which  are  more  massive  in 
character,  and  which  may  afifect  the  two  systems  in  diflferent  degrees,  and  that 
is  the  reason  we  have  so  varied  a  symptomatology  in  affections  involving  the 
striatum.  The  symptomatology  of  Wilson's  disease,  dystonia  musculorum,  and 
double  athetosis,  simply  represent  degrees  of  involvement  of  these  two  essen- 
tial systems. 

Dr.  William  G.  Spiller,  Philadelphia,  said  he  could  not  make  any  state- 
ment in  regard  to  the  Babinski  reflex.  The  woman  showed  constant  athetosis 
and  the  spastic  condition  was  so  intense  that  it  was  impossible  to  get  sufift- 
cient  relaxation  to  test  this  reflex. 

Dr.  E.  W.  Taylor,  Boston,  in  response  to  a  question  as  to  whether  the 
involuntary  movements  persisted  during  rest,  said  that  it  was  noted  in  this 
as  in  other  cases  of  similar  character  that  these  movements  ceased  entirely 
when  the  patient  was  sleeping  or  was  not  making  muscular  eflfort.  The  inten- 
tion type  of  movement,  if  one  may  use  that  term,  was  very  definitely  defined. 
There  were  no  electrical  alterations  and  no  muscular  atrophy.  In  the  moving 
pictures  which  Dr.  Goodhart  had  shown  the  peculiar  torsion  movements  which 


50  j;.    p.    GOODHART— FREDERICK     TILXEY 

have  been  described  were  not  evident.  Unfortunately  in  the  case  which  he 
himself  presented,  the  slow  moving  pictures  did  not  show  the  torsion  move- 
ments but  these  were  very  evident  in  the  rapid  pictures.  The  patient  in 
attempting  to  walk  would  often  fall  suddenly  into  a  distorted  position  requir- 
ing him  to  proceed  backward  for  a  distance  before  he  could  again  turn  himself 
to  face  in  the  direction  in  which  he  desired  to  go.  Mendel  reported  Thomalla's 
case  as  a  doubtful  one  and  Dr.  Taylor  was  inclined  to  agree  with  him.  The 
essential  features  were :  marked  involvement  of  face  with  disturbance  in  speech 
and  deglutition;  Babinski  sign  not  always  negative;  associated  athetoid  move- 
ments. There  were  marked  changes  in  the  putamen,  which  was  reduced  in 
size  on  both  sides  and  softened,  but  the  nucleus  caudatus  and  internal  capsule 
were  unaffected.  The  globus  pallidus  and  the  island  of  Reil  were  not  involved. 
There  was  some  enlargement  of  the  thyroid,  and  the  liver  presented  changes 
similar  to  those  found  in  Wilson's  disease  and  pseudosclerosis. 
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BALTIMORE 

The  falx  and  tentorium  constitute  an  important  protection  against 
any  sudden  impacts  of  pressure  by  keeping  apart  heavy  portions  of 
the  brain,  but  they  also  provide  an  opportunity  for  trouble  in  case  of 
swelling  or  need  of  displacement. 

From  the  material  that  has  gone  through  the  Neurological  Labora- 
tory of  the  Henry  Phipps  Psychiatric  Clinic,  I  have  selected  some  cases 
illustrating  various  types  of  herniation  under  the  falx  and  under  the 
tentorium  and  into  the  foramen  magnum.  They  give  an  interesting 
quasi-experimental  picture  of  the  topography  and  at  least  in  two 
instances  collateral  consequences  of  possible  importance  among  the 
so-called  distant  symptoms  of  brain  tumor. 

The  line  along  which  the  tentorium  can  produce  depressions  passes 
over  the  uncus  along  the  subiculum  of  the  cornu  ammonis. 

The  case  A.  M.,  with  glioma  of  the  left  opercular  region,  shows, 
beside  a  moderate  cerebellar  wedging  into  the  foramen  magnum,  a 
characteristic  sagittal  "tentorial  line"  on  the  left  uncus,  not  to  be  taken 
for  a  sulcus  semi-annularis  Retzius  (Figs.  1  and  2). 

The  case  D.  W.,  with  a  glioma  of  the  anterior  and  middle  hind- 
brain  segment,  shows  similar  tentorial  lines  due  to  slight  hydrocephalus 
(Figs.  3  and  4). 

A  most  extensive  prolapsing  glioma  of  the  left  temporal  lobe 
(G.  McL.)  with  death  in  coma,  shows  a  frontal  herniation  under  the 
falx  and  a  marked  subtentorial  herniation  of  the  uncus  (Fig.  5). 

In  M.  B.  (Figs.  6  to  8)  a  cancer  metastasis  with  a  cyst  in  front 
of  the  paracentral  lobule  leads  to  herniation  of  the  fornicate  gyrus 
under  the  falx  and  subtentorial  herniation  of  part  of  the  uncus  and 
of  both  subicula,  with  a  striking  impingement  on  the  calcarine  branch 
of  the  posterior  cerebral  artery  and  collapse  of  the  corresponding 
part  of  the  occipitotemporal  cortex;  hence  providing  a  foundation 
for  hemianopsia. 

In  R.  H.  (Figs.  9  and  10),  an  aneurysm  of  the  circle  of  Willis 
just  in  front  of  the  optic  tract  and  chiasma  impinged  on  the  circula- 
tion of  the  right  hemisphere,  with  swelling  of  the  right  hemisphere 
without  actual  softening  or  infarction,  but  marked  herniation  of  the 
subiculum ;  left  hemiplegia  and  hemianesthesia,  three  days  later  coma, 
and  nine  days  later  death. 

In  M.  W.  (Figs.  11  and  12),  an  hemorrhagic  cancer  metastasis 
in  the  right  postcentral  gyrus  led  to  subtentorial  herniation  and  to 
wedging  of  the  cerebellum. 
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Fig.   1.— A.   M.,  glioma  with  cystic   degeneration   in  the  left  opercular  region. 


l""ig.  2. — A  sagittal  depression  of  the  uncus  on  cither  side  marking  tlie  line 
of  the  tentorium ;  also  moderate  wedging  of  the  cerebellum  into  the  foramen 
magnum. 
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Fig.  3. — D.W.,  general  extent  of  the  glioma  bulging  into  the  hind-brain  ventricle. 


Fig.  4. — D.  W.,  hydrocephalus  visible  in  the  distention  of  the  tuber  cinereum. 
Change  of  contour  of  the  isthmus  through  the  glioma;  marked  sagittal  depres- 
sions of  each  uncus. 


Fig.  5. — Prolapsing  glioma  (G.  McL.)  ;  herniation  of  the  left  frontal  lobe 
under  the  falx.  Almost  the  entire  left  uncus  is  displaced  on  the  inner  side  of 
the  tentorium. 
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Fig.  6. — M.  B.,  metastatic  cancer  and  cyst  taking  up  the  mesial  edge  of  the 
hemisphere.  The  lateral  ventricles  are  somewhat  compressed.  The  fornicate 
gyrus  is  pushed  under  the  falx  heyond  the  median  line. 


Fig.  7. A  ridge  of  herniation  of  the  suhiculum  of  the  cornu  ammonis  to 

either  side  of  the  pineal  region;  compression,  on  the  right  side,  of  the  poste- 
rior cerebral  artery  to  the  calcarine  region;  complete  reduction  of  the  calcarine 
and  fusiform  gyrus  cortex  on  the  right  side,  in  contrast  to  the  normally  wide 
cortex  on  the  left. 
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Fig.  8. — Calcarine  cortex  of  Figure  7  with  complete  collapse  of  the  cortex 
layers  but  preservation  of  the  subcortex. 
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Fig.  9. — Swelling  of  the  right  hemisphere    (to  the  left  in  the  illustration). 


Fig.  10. — Hemorrhage  from  aneurysm  in  front  of  the  optic  chiasma;  inter- 
ference with  the  circulation  in  the  rigiit  Sylvian  artery;  tentorial  lines  of  the 
uncus  and  marked  herniation  of  the  subiculum    (to  the  left  of  the  midbrain). 
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Fig.  11. — M.  \V..  cancer  metastasis   in  the  right  postcentral  gyrus    (to  the 
left  in   the  illustration). 
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Fig.    12. — M.  W.,  tentorial   lines  of  the  uncus  and   plain  herniation  of  the 
subiculum  along  crus'  and  midbrain. 
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Fig.  13. — W.  H.  J.,  character  of  the  cystic  glioma  extending  from  the 
striatum  and  frontal  region  through  the  temporal  lobe  to  the  ventral  lip  of 
the  calcarine  cortex   (Fig.  16). 
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Fig.   14. — W.  H.  J.,  subtentorial  herniation  of  the  right  uncus    (to  the  left 
in  the  illustration)  similar  to  that  seen  in  Figure  5. 
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Fig.    15.— Continuation    of   the    uncus    hernia    into    a    thick   protrusion    the 
entire  length  of  the  subiculum  without  occluding  the  posterior  cerebral  artery. 


Pig    15 w.  H.  J.,  occipital  horn  and  calcar  avis.     Cystic  glioma  of  the 

basal  lip  of  the  calcarine.     Prominent  ridge  of  subiculum  region   forming  a 
subtentorial  herniation. 
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Fig.  17. — W.  H.  J.,  herniation  into  the  foramen  magnum. 


Fig.  18.— B.  H.,  cancer  metastasis  of  the  left  cerebellar  hemisphere. 


Fig.  19—11  H.,  extent  of  the  cancer. 
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Fig.  20.— B.  H.,  distortion  of  hindljrain  ventricle  by  the  cerebellar  cancer. 


Fig.  21. — B.  H.,  infratentorial  distortion  of  the  midbrain;  remarkable  supra- 
tentorial  distention  of  the  splenium  and  dislocation  of  the  limbic  lobe. 


Kig.  22. — Foraminal  wedging  in  case  B.  H, 


Fig.  23. — Child   of   10  months;   convulsions.     Moderate  cerel;ellar    wedging 
in  brain  swelling. 


Fig.  24. — Marked   wedging  of   the   luranicn,   connected    with    lumbar   puncture. 
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Fig.  25. — Distention   of  hindbrain   ventricle   in   foraminal   wedging. 


Fig.  26. — Cerebellar  cyst  causing  foraminal  herniation  and  partial  compres- 
sion of  vertebral  artery  with  bruit. 


Fig.  27. — Herniation  of  cerebellum  leading  to  compression  of  the  vertebral 
arteries. 
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An  unusually  great  subtentorial  herniation  occurred  in  W.  H.  J. 
(Figs.  13  to  17).  with  a  cystic  glioma  extending  from  the  right  frontal 
lobe  to  the  right  occipital  lobe,  without,  however,  occluding  the  cal- 
carine  artery.  Wedging  of  the  cerebellum  was  added  as  a  secondary 
consequence. 

In  B.  H.  (Figs.  18  to  22),  a  cancer  metastasis  in  the  inferior 
semilunar  lobule  of  the  cerebellar  hemisphere  led  to  cerebellar  hernia- 
tion into  the  foramen  magnum  (Fig.  22),  and  to  an  interesting 
supratentorial  distention  of  the  region  of  the  splenium,  with  death 
eight   days   after  a  subtemporal   decompression. 

Moderate  wedging  of  the  cerebellum  (Fig.  23)  'in  a  child  of  10 
months,  with  convulsions  and  brain-swelling,  but  no  focal  lesion,  led 
to  a  case  of  marked  wedging  of  the  cerebellum,  distention  of  the 
hindbrain  and  forebrain  ventricle  (Figs.  24  and  25)  ;  severe  frontal 
headache,  lumbar  puncture,  followed  by  aggravation  and  disturbed 
vision  and  death  in  three  weeks. 

A  counterpart  to  the  case  with  secondary  hemianopsia  is  produced 
by  a  case  of  my  associate.  Dr.  Charles  Bagley.  The  patient  presented 
frontal  headaches,  convulsions,  occasional  staggering,  but  a  vascular 
bruit  over  the  entire  cranium.  A  cerebellar  cyst  (Fig.  26)  had  pro- 
duced a  foraminal  wedge  which  carried  the  vertebral  arteries  about 
5  cm.  below  the  foramen  (Fig.  27). 

CONCLUSION 

Herniation  in  brain  tumor  and  brain  swelling  occurs  under  the 
falx,  under  the  tentorium  and  into  the  foramen  magnum. 

In  the  presence  of  pressure  symptoms,  we  must  remember  that 
hemianopsia  or  vascular  bruit  may  be  a  symptom  of  herniation. 

A  suspicion  that  herniations  of  the  subiculum  might  be  responsible 
for  the  sclerosis  of  the  cornu  ammonis  in  epilepsy  through  the  effects 
of  transitory  subtentorial  herniation  is  not,  so  far,  corroborated  by 
the  present  series. 
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History.—].  E.  S.,  aged  58,  a  native  of  Boston,  an  inmate  of  the  Relief 
Home,  San  Francisco,  was  first  examined  by  me  on  Dec.  7,  1911.  His  illness 
began  with  a  sudden  onset  three  years  before,  in  Japan,  without  previous  ill 
health  or  warning.  Seated  in  a  tea  house  in  Yokohama,  he  experienced  a 
sensation  as  if  he  were  "struck  by  a  ball  of  lightning  in  the  knees."  He  arose 
and  attempted  to  walk,  which  he  was  able  to  do  for  a  distance  of  about 
25  yards,  but  would  then  have  fallen  had  he  not  been  aided.  There  was  no 
loss  of  consciousness,  no  pain,  headache,  nausea  or  vomiting.  Incontinence 
of  urine  immediately  followed  the  attack,  and  later  there  was  imperative 
micturition.  Following  the  stroke  he  remained  in  bed  several  days.  It  was 
at  once  apparent  that  control  of  his  left  arm  and  leg  was  practically  lost  for 
all  voluntary  movements.  The  right  arm  and  leg  were  also  affected  but  to  a 
lesser  extent.  Being  right-handed,  he  could  feed  himself  but  with  consid- 
erable difficulty.  It  was  not  possible  for  him  to  walk  or  even  to  stand  without 
support,  and  he  would  sit  all  day  in  a  wheel  chair.  His  speech  had  changed, 
having  become  slow  and  deliberate  without  any  disturbance  of  pronunciation. 
Later,  hearing  and  vision  were  affected;  vision  was  affected  for  near  objects 
but  not  for  distance.  The  patient  believed  that  his  mentality  was  as  good  as 
formerly,  that  his  memory  was  as  good,  and  that  his  disposition  had  not 
changed.  He  was  not  emotional.  There  had  been  no  remarkable  change  in 
his  condition  in  the  three  years  that  had  elapsed.  He  did  not  complain  of 
weakness,  and  with  the  exception  of  his  great  loss  of  muscular  control  and 
imperative  micturition,  he  considered  himself  in  average  health. 

The  family  and  previous  personal  history  of  the  patient  were  unimportant. 
Well  as  a  child,  his  first  serious  illness  was  an  attack  of  typhoid  in  1898. 
Venereal  infection  was  denied.  He  was  a  total  abstainer  from  alcohol,  but 
smoked  in  moderation. 

Examination. — Examination  revealed  a  man  apparently  of  the  given  age, 
practically  helpless  because  of  great  motor  incoordination  in  all  extremities 
but  especially  in  the  left  extremities.     To  walk  was   impossible  and  even  to 

*  From  the  Neurological  Clinic,  Department  of  Medicine,  Leland  Stanford 
Junior  University,  San  Francisco. 
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attempt  it  was  to  risk  a  fall.  The  patient  could  scarcely  stand  by  supporting 
himself  with  both  hands  on  the  bed  rail.  He  would  sit  upright  in  his  wheel 
chair  for  hours  at  a  time  with  no  discomfort  or  difficulty,  and  he  spent  his  days 
in  this  manner.  Intelligence  and  emotions  were  evidently  not  impaired.  Speech 
was  typically  scanning,  but  there  was  no  dysarthria. 

An  analysis  of  his  disturbed  coordination  was  attempted.  In  the  different 
tests  the  incoordination  was  of  the  same  character  on  both  sides  but  far 
greater  on  the  left.  When  the  patient  was  directed  to  place  his  index  finger 
on  the  tip  of  his  nose  he  would  always  pass  it.  sometimes  moving  his  hand 
several  times  back  and  forth  in  a  jerky  awkward  fashion,  giving  the  impres- 
sion that  the  orientation  was  unimpaired.  This  was  supported  by  the  fact 
that  the  same  errors  were  made  with  the  eyes  open  or  shut.  The  same  phe- 
nomena was  found  in  the  heel  to  knee  test.  This  failure  of  attaining  the 
designated  object  was  interpreted  as  a  mouvement  demesure  (Thomas  and 
Jumentie)   and  was  prol^ahly  dependent  on  disturbed  muscle  synergy. 


Fig.  1. — Mid-Cervical  cord:  1,  degeneration  of  left  Helweg's  l)undle;  A, 
degeneration  in  the  right  anterior  column.  In  this  and  in  the  following  illustra- 
tions the  left  side  of  the  figures  corresponds  to  the  left  side  of  the  brain. 


Disturbance  of  synergy  in  this  patient  was  examined  by  Babinski  tests, 
which  would  tend  to  dissociate  muscular  movements.  When  the  patient  in  the 
sitting  position  was  directed  to  touch  with  his  foot  the  examiner's  hand  held 
at  about  the  level  of  the  trunk  in  front  of  him,  there  would  at  first  be  a 
flexion  of  the  thigh  on  the  pelvis  and  then  an  extension  of  the  leg,  the  foot 
finally  attaining  the  mark  in  this  fashion.  In  the  upper  extremities  the  alter- 
nate supination  and  pronation  "of  the  hand  revealed  great  deficiency  in  the 
rapid  and  accurate  successive  contractions  of  antagonistic  muscles ;  there  were 
adiadokokinesis  in  the  left  hand,  causing  wide  excursion  of  the  forearm,  and 
dysdiadokokinesia   in  the  right. 

1.  Babinski:  Dc  Tequilibre  volitionnel  statique  et  de  Tequilibre  voHtionnel 
cinetique.  Rev.  Neurol.  10:470,  1902. 
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Perhaps  the  most  striking  symptom  in  this  case  was  that  of  cerebellar 
catalepsy  (Babinski).  When  the  patient  lay  on  his  back  the  thighs  flexed  on 
the  pelvis  and  somewhat  abducted  and  the  legs  on  the  thighs,  after  a  few 
unsteady  movements  of  the  extremities,  a  remarkable  immol)ility  ensued.  Not 
only  was  this  immobile  pasture  noteworthy  in  one  who  showed  such  great 
disturbance  of  voluntary  motion,  but  it  was  actually  more  pronounced  than 
in  the  normal  case,  and  the  duration  was  longer.  This  symptom  was  tested 
repeatedly  and  found  to  be  constant. 

It  was  not  noted  that  the  patient  had  a  tendency  to  fall  in  any  one  direc- 
tion when  he  lost  his  equilibrium,  that  there  was  hypotonia  present  or  tendency 
to  fixed  attitudes.     The  muscular  force  of  the  extremities  was  well  preserved. 

Voltaic  vertigo  was  tested  from  the  standpoint  of  the  functional  labyrinth 
tests.  With  an  interrupted  current  of  from  14  to  16  ma.,  with  both  electrodes 
above  and  in  front  of  the  tragus,  a  slight  inclination  of  the  head  was  pro- 
duced toward  the   side  of  the  positive  pole.     Turning  tests   or  syringing  were 


Fig.  2. — Upper  cervical  cord  :     1,   degeneration  of  left   Helweg's  bundle ;  A, 
degeneration  in  right  anterior  column. 


not  performed.  Spontaneous  past  pointing  after  Barany  was  tested,  but  point- 
ing was  always  done  correctly  in  the  sense  that  allowance  being  made  for 
dyssynergia,  there  was  no  constant  tendency  to  deviate  to  one  side.  It  is 
not  noted  with  which  portion  of  the  extremities  these  tests  were  made. 

In  the  general  neurologic  examination  there  were  no  muscular  atrophy, 
tremor  or  fibrillations  present.  It  was  noted  that  the  left  tendon  reflexes  were 
increased  over  those  on  the  right,  with  the  exception  of  the  Achilles'  reflexes, 
which  were  equal.  The  Babinski  reflex  was  absent.  Sensibility  tests  for  light 
touch,  pain  and  temperature  were  normal  throughout.  The  stereognostic  sense 
was  intact.     Postural  sense  and  osseous  sensibility  were  not  impaired. 

2.  Babinski:      Proceedings    XVIIth    International    Congress    of    Medicine, 
London,   1913;  Section  XI,  Neuropathology. 
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Cranial  Nerves  :  The  pupils  were  about  equal  in  size  but  somewhat  irregular 
in  outline  and  reacted  to  light,  accommodation  and  convergence.  There  was 
no  spontaneous  nystagmus  in  looking  forward  to  the  extreme  right  or  left,  or 
upward.  The  movements  of  the  eyeballs  were  normal,  but  it  seemed  to  be  an 
effort  for  the  patient  to  look  upward,  and  he  complained  of  pain  in  the  mus- 
cles at  the  back  of  the  neck  when  he  did  so.  The  corneal  reflex  was  present. 
Fields  of  vision  were  normal  by  roughly  testing.  Sensation  over  the  face  was 
normal.  Hearing  was  diminished  in  both  ears  to  watch  tick.  There  was  no 
facial  paralysis.  The  walls  of  the  soft  palate  moved  equally  and  well,  and  the 
pharyngeal  reflex  was  active.  There  were  no  signs  of  bulbar  paralysis.  The 
spinal  accessory  nerve  was  normal.  The  tongue  protruded  in  the  mid-line 
without  tremor. 


Fig.  3. — Transverse  section  of  medulla  at  the  beginning  of  the  pyramidal 
decussation:  1,  degeneration  of  left  Helweg's  bundle;  2,  right  Helweg's  bundle; 
3,  degeneration  of  left  lateral  external  arcuate  fibers ;  4,  right  lateral  external 
arcuate  fibers;  5,  Gower's  tract;  6,  direct  cerebellar  tract;  7,  substantia 
gelatinosa ;  8,  nucleus  cuneatus ;  9,  nucleus  gracilis;  10,  pyramidal  decussation. 


The  patient  was  well  nourished,  ate  and  slept  well.  The  cardiovascular 
system  seemed  to  function  well.  The  pulse  was  of  fair  tension  and  volume, 
and  the  radial  artery  was  not  appreciably  hardened.  The  heart  was  not 
enlarged,  and  no  bruits  were  heard.  The  abdomen  and  lungs  were  reported 
normal,  with  the  exception  of  a  slight  emphysema. 

Because  of  the  history  of  sudden  onset,  the  stationary  character  of  the 
affection  and  the  characteristic  cerebellar  symptomatology  which  was  pre- 
dominant on  the  left  side,  a  diagnosis  of  a  vascular  lesion    in   the  left  cere- 
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bellar  hemisphere  was  made.    The  patient  died  suddenly  on  Feb.  15,  1912,  and 
it  was  suspected  that  he  suffered   an   apoplectic  stroke. 

ANATOMIC    STUDY 

The  Lesion.— The  brain  and  cord  alone  were  removed  at  necropsy 
so  that  the  exact  cause  of  death  was  not  determined.  A  marked  arterio- 
sclerosis, particularly  at  the  base  of  the  brain,  was  observed,  but  no 
thickening  of  membranes,  adhesions  or  tumor  mass  was  found.  Exter- 
nal to  the  left  superior  peduncle  (Fig.  11,  No.  58),  a  small  area  of 
superficial  softening  was  seen;  otherwise  the  external  appearance  of 
the  brain  was  normal.     The  brain  was  hardened  in  a  10  per  cent,  solu- 


Fig.  4. — Transverse  section  at  caudal  extremity  of  inferior  olive :  1,  degen- 
eration of  left  Helweg's  bundle;  2,  right  Helweg's  bundle;  3,  degeneration  of 
left  lateral  external  arcuate  fibers;  5,  Gower's  tract;  6,  direct  cerebellar  tract; 
7,  substantia  gelatinosa;  8,  nucleus  cuneatus ;  9,  nucleus  gracilis;  11,  left 
internal  arcuate  fibers ;  12,  degeneration  of  right  internal  arcuate  fibers ;  13, 
degeneration  of  left  median  fillet;  14,  right  median  fillet;  16,  right  inferior 
olive;   17,  medial  accessory  olive. 

tion  of  formaldehyd  before  it  was  cut.  It  was  then  studied  macro- 
scopically  by  serial  sections ;  the  cerebellum  and  medulla  were  removed 
by  a  transverse  cut  through  the  peduncles,  and  the  hemispheres  were 
divided  by  cutting  through  the  corpus  callosum.  Both  cerebral  hemi- 
spheres were  then  cut  horizontally  into  a  tiumber  of  slices,  after  the  pro- 
cedure of  Marie.    No  lesions  were  found.     Transverse  sections  through 
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the  cerebellum,  however,  revealed  oid  symmetrical  areas  of  softening  in 
the  central  white  of  both  hemispheres  with  cavity  formation,  the  destruc- 
tion of  tissue  being  greater  on  the  left  side.  In  neither  hemisphere 
did  the  softening  reach  the  periphery.  In  both  hemispheres  the  lesion 
extended  well  backward  toward  the  posterior  poles ;  on  the  left  side 
(Figs.  8,  9  and  10,  Xos.  27  and  28)  it  destroyed  the  dentate  nucleus, 
nucleus  emboli formus  and  globosus.  and  extended  well  forward  toward 
the  anterior  pole,  as  seen  by  fiber  degeneration  dorsal  and  lateral  to 
the  superior  peduncle  (Fig.  11,  No.  58).  In  the  right  hemisphere  the 
dentate  nucleus  and  accessory  nuclei  were  conserved,  but  laterally  and 


Fig.  5. — Transverse  section  through  lower  olive:  5,  Gower's  tract;  6.  direct 
cereljellar  tract;  11,  left  internal  arcuate  fibers;  12,  degeneration  of  right 
internal  arcuate  fibers;  13,  degeneration  of  left  median  fillet;  14,  right  median 
fillet;  !5,  left  inferior  olive;  16,  right  inferior  olive;  17,  medial  accessory  olive; 
18,  dorsal  accessory  olive;  19.  left  restiform  body;  20,  right  restiform  body; 
21,  fasciculus  solitarius;  22,  lateral  nucleus;  23.  hypoglossal  nucleus;  24.  root 
fibers  of  hypoglossal  nerve;  25,  degeneration  in  left  pyramid;  26,  peri-olivary 
degeneration. 

below  there  were  seen  degenerations  which  involved  the  middle  cere- 
bellar peduncle..  The  vermis  and  roof  nuclei  were  not  involved  in  the 
destructive  process,  and  no  degenerations  were  present. 

In  addition  to  the.se  large  lesions,  there  were  three  other  minor 
lesions,  one  mentioned  above  found  external  to  the  left  superior 
peduncle,  and  another  (Fig.  9.  No.  49)  central  and  found  at  its  greatest 


LESIOX    OF    CEREBELLAR    HEMISPHERES 


71 


extent  below  the  sixth  nerve  nucleus  on  the  left  side.  The  latter  reached 
to  the  midline,  not  measuring  over  1.5  mm.  at  its  greatest  transverse 
diameter.  It  did  not  extend  below  the  upper  level  of  the  inferior  olive, 
and  traced  upward  it  was  seen  to  disappear  at  the  crossing  of  the 
trapezoid  body,  a  number  of  whose  fibers  it  divided.  The  third  small 
lesion  (Fig.  12,  No.  68),  a  degeneration  in  the  right  crusta,  was  lost 
in  lower  sections  and  traced  upward  finally  disappeared  at  the  level  of 
the  upper  end  of  the  red  nucleus.  This  degeneration  was  due  to  a 
local  softening  from  thrombosis  of  smaller  vessels. 


Fig.  6. — Transverse  section  of  posterior  cerebellum  and  medulla :  27,  soft- 
ening in  left  cerebellar  hemisphere;  28,  softening  in  right  cerebellar  hemisphere. 

Fixation  and  Staining. — The  entire  brain  and  cord  were  hardened 
in  bichromate  solution.  The  rhombencephalon  and  portions  of  the 
upper  cervical  and  dorsal  and  lumbar  cords  were  included  in  celloidin, 
blocked  and  cut  in  serial  transverse  sections  and  stained  by  the  Kul- 
schitzky  and  Weigert  methods,  alternate  sections  being  counterstained 
by  cochineal.  Subsequently,  the  peduncular  and  subthalamic  regions 
were  reconstructed  in  one  block,  and  the  basal  ganglions  in  another, 
so  that  eventually  three  separate  blocks  were  serially  sectioned,  includ- 
ing all  parts  of  the  brain  except  the  upper  cortex,  frontal  and  occipital 
poles.  Due  to  the  extended  study  of  these  different  blocks  and  the 
interruption  occasioned  by  the  World  War,  the  final  report  of  this 


n  WALTER    F.    SCHALLER 

case  was  delayed  until  the  present  time.  Mention  is  made  of  this  case, 
however,  in  the  California  State  Journal  for  July.  1913,  and  in  the 
Journal  of  Nerz-ous  and  Mental  Diseases  for  May,  1915. 

The  Degenerations. — Striking  degenerations  occasioned  by  the  cere- 
bellar lesions  were  the  practically  complete  degeneration  of  the  left 
superior  peduncle,  degeneration  of  the  right  red  nucleus  and  in  Forel's 
field,  degeneration  of  the  left  restiform  body  and  atrophy  of  the  right 
inferior  olive.  The  atrophy  of  the  right  olive  was  evidenced  by  its 
small  size,  principally  due  to  diminution  in  width  of  the  cellular  layer 
and  its  poverty  of  cells.     However,  both  the  internal  fibers  entering  the 
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Fig.  7. — Enlargement  of  medulla  in  Figure  6.  Section  at  emergence  of  vagus- 
nerve :  5,  Gower's  tract;  19,  left  restiform  body;  20,  right  restiform  body; 
23,  hypoglossal  nucleus;  25,  degeneration  in  left  pyramid;  26,  peri-olivary 
degeneration;  29,  dorsal  vagus  nucleus;  30,  root  fibers  of  vagus  nerve;  31, 
Deiters'  nucleus;  32,  descending  vestibular  root;  33.  spinal  root  of  fifth  nerve; 
34,  median  vestibular  nucleus;  35,  olivocerebellar  fibers;  39,  posterior  longi- 
tudinal  fasciculi. 

hilum  and  those  traversing  the  gray  substance  to  attain  the  periphery 
were  well  preserved.  The  left  olive  was  not  without  alteration.  This 
was  due  to  a  marked  fiber  decrease  in  its  outer  half  shown  in  the  strands 
traversing  the  gray  substance  and  evidently  continuous  with  the  peri- 
olivary  degeneration  presently  to  be  described.  The  fine  fiber  felt- 
work  between  the  cells  in  the  gray  substance  was  also  much  less  marked 
than   in   the   opposite   or   degenerated    right    olive.     The   gray   matter^ 
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however,  was  apparently  well  conserved.  The  cellular  changes  in  the 
right  medial  and  right  dorsal  accessory  olives  were  similar  to  those 
found  in  the  right  inferior  olive.  The  left  olivocerebellar  fibers  were 
degenerated  (Fig.  7).  The  left  nucleus  lateralis  was,  possibly,  poorer 
in  cells  than  the  right.  The  left  olive  was  brought  out  in  relief  by  a 
degeneration  of  fibers  lateral  and  ventral  to  it— peri-olivary  fibers  (Figs. 
5  and  6,  No.  26).  A  degeneration  was  traced  cephalad  as  well  as 
caudad  in  relation  to  the  olive,  and  it  seemed  to  be  continuous.  This 
will  be  di.scussed  later.     The  median  fillet  was  less  darkly  stained  on 


Fig.  8. — Transverse  section  of  cerebellum  and  of  medulla  at  emergence  of 
glossopharyngeal  nerve:  19,  left  restiform  body;  25,  degeneration  in  left  pyra- 
mid; 27,  softening  in  left  cerebellar  hemisphere;  28,  softening  in  right  cere- 
bellar hemisphere ;  36,  arcuate  nuclei ;  i7,  degeneration  of  left  central  tegmental 
tract;  38,  right  central  tegmental  tract;  41,  right  dentate  nucleus;  42,  root 
fibers  of  glossopharyngeal  nerve;  43,  vermis. 


the  left  side,  and  the  crossing  right  internal  arcuate  fibers  to  it  from 
the  right  posterior  column  nuclei  were  greatly  diminished  in  number 
(Fig.  4,  No.  12).  The  right  nucleus  cuneatus  was  poor  in  cells.  The 
left  anterior  and  anterolateral  external  arcuate  fibers  were  degenerated 
(Figs.  3  and  4,  No.  3). 
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In  the  left  pyramid  at  its  median  and  dorsal  aspect  there  was  a 
degeneration  of  fibers  which  was  quite  distinct  in  the  region  of  the  olive 
(Figs.  5,  6  and  7,  No.  25)  but  it  became  much  less  so  at  the  pyramidal 
decussation  and  was  not  seen  in  the  cervical  cord.  Upward  this  degen- 
eration was  lost  in  the  pyramidal  bundles  traversing  the  pons.  In  its 
greatest  extent  the  degeneration  seemed  to  radiate  from  the  left  arcuate 
nucleus.  The  arcuate  nuclei,  except  in  their  lower  portions,  stained 
poorly  with  cochineal.  There  was  no  remarkable  difference  in  their 
appearance. 


Fig.  9. — Transverse  section  of  medulla  and  of  pons  through  nucleus  of 
sixth  nerve:  19.  left  restiform  body;  27,  softening  in  left  cerebellar  hemisphere; 
i7.  degeneration  of  left  central  tegmental  tract;  38,  right  central  tegmental 
tract;  40,  degeneration  of  left  dentate  nucleus;  41,  right  dentate  nucleus;  44. 
inferior  vermis;  45,  nucleus  globosus;  46,  left  middle  cerebellar  peduncle; 
47,  right  middle  cerebellar  peduncle;  48,  tonsil;  49,  vascular  lesion  in  left 
median  fillet;  50,  abducens  nucleus;   51,  trapezoidal   fibers. 

The  middle  peduncles  were  severely  degenerated  on  both  sides 
(Figs.  9  and  10,  Nos.  46  and  47),  and  the  transverse  fibers  , of  the 
pons  were  degenerated  (Fig.  11,  No:  61).  This  was  also' true  of  the 
ascending  pons  fibers  to  the  tegmentum..  In  contrast  to  the  fiber 
degeneration,  the  pontile  nuclei  were"  remarkably  conserved.  In  the 
tegmentum  the  left  median  fillet  was  seen  to  be  involved  by  the  small 
central  lesion  mentiont-d  aboxe  (Fig.  9.  49).     Some  of  the  fibers  of  the 
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left  posterior  longitudinal  bundle  were  involved.  Also  a  degeneration 
of  the  left  central  tegmental  tract  was  present  over  the  normal  left 
olive  (Figs.  8,  9,  10  and  11,  No.  Z7).  The  corpora  quadrigemina 
appeared  to  be  normal. 

On  the  left  side  the  cells  of  Deiter's  nucleus  might  be  somewhat 
diminished  in  number,  as  well  "as  the  fibers  of  the  descending  vestibular 
root  (juxta  restiform  body.     On  the  same  side,  in  higher  sections,  con- 


Fig.  10.— Transverse  section  of  cerebellum  and  of  pons  at  emergence  of 
tifth  nerve:  27,  softening  in  left  cerebellar  hemisphere;  Z7,  degeneration 
of  left  central  tegmental  tract;  38,  right  central  tegmental  tract;  40,  degen- 
eration of  left  dentate  nucleus;  41,  right  dentate  nucleus;  46,  left  middle  cere- 
bellar peduncle;  47,  right  middle  cerebellar  peduncle;  52,  fibers  of  fifth  nerve; 
53,  degeneration  of  left  superior  cerebellar  peduncle;  54,  right  superior 
peduncle;  55,  superior  vermis;  56,  roof  nuclei;  57,  fibers  between  tegmentum 
pontis   and   roof   nuclei. 

served  strands  were  seen  which  extended  between  the  tegmentum  pontis 
and  the  roof  nuclei  (Fig.  10,  No.  57).  There  was  a  lateral  portion 
.which  lay  lateral  to  the  degenerated  superior  peduncle  and  a  medial  por- 
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Fig.  11. — Transverse  section  through  the  isthmus:  13,  degeneration  of  left 
median  fillet;  14,  right  median  fillet;  37,  degeneration  of  left  tegmental  tract; 
38,  right  central  tegmental  tract;  39,  posterior  longitudinal  fasciculi;  43, 
vermis;  53,  degeneration  of  left  cerebellar  peduncle;  54,  right  cerebellar 
peduncle;  58.  vascular  lesion  involving  left  lateral  fillet;  59.  right  lateral  fillet; 
60,  mesencephalic  root  of  trigeminus;  61.  degeneration  of  transverse  pontile 
fibers. 
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tion  bordering  the  ventricular  wall.  Fibers  in  the  decussation  of  the 
roof  nuclei  were  continuous  with  the  foregoing  in  a  sweeping  curve.  It 
is  probable  that  these  fibers  represented  the  nucleocerebellar  tract  or  the 
fastigiobulbar  tract,  or  both.  The  right  roof  nucleus  was  intact,  the  left 
relatively  little  less  jx>or  in  number  of  cells  or  staining  qualities. 

Because  of  the  changed  direction  of  the  cuts  from  transverse  to 
horizontal  in  the  second  block,  which  included  the  peduncular  and  sub- 
thalamic regions,  some  of  the  lower  sections  were  incomplete.  Also,  in 
the  reconstruction  of  the  specimens,  the  right  half  of  these  sections  was 
misplaced  posteriorly  and  slightly  downward. 


Fig.  12. — Horizontal  section  through  red  nucleus.  The  right  half  of  the 
section  and  following  sections  are  misplaced  posteriorly  and  slightly  down- 
ward because  of  the  reconstruction  of  the  specimen:  14,  right  median  fillet: 
37,  degeneration  of  left  central  tegmental  tract;  38,  right  central  tegmental 
tract;  39,  posterior  longitudinal  fasciculus  and  nucleus  of  third  nerve;  62, 
degenerated  right  red  nucleus;  63,  root  fibers  of  oculomotor  nerve;  64,  inferior 
colliculus;  66,  substantia  nigra;  67.  pes  pedunculi ;  68,  vascular  lesion  in  right 
pes  pedunculi;  69,  optic  tract;  70,  hippocampus;  71,  inferior  longitudinal 
fasciculus. 

The  right  red  nucleus  (Figs.  12  and  13,  No.  62)  showed  a  marked 
degeneration  as  compared  with  the  left  side,  shown  by  the  poverty  of 
transversely  cut  fibers.  Above  the  degenerated  red  nucleus  in  the  sub- 
thalamic region  (Fig.  14,  No.  78)  there  was  a  considerable  thinning 
of  fibers  in  Forel's  field,  notably  in  the  thalamic  bundle  of  Forel 
(Dejerine)  (Figs.  15  and  16.  No.  88).  Yet  these  fibers  seemed  to 
be  distinct  from  a  bundle  which  was  in  relation  to  the  mammillothal- 


78 


WALTER    F.    SCHALLER 


amic  tract,  and  also  designed  by  this  author  as  part  of  the  thahimic 
bundle.  The  lenticular  bundle  of  Forel,  ansa  lenticularis,  and  inferior 
thalamic  peduncle  were  unaffected  (Fig.  15).  In  the  optic  thalamus, 
neither  in  the  external  nor  internal  medullary  laminae  or  in  the  external 
nucleus  of  this  body,  could  degenerations  actually  be  demonstrated. 
For  this  reason,  sections  of  the  basal  ganglions  are  not  shown  in  the 
illustrations  (Block  3).  It  is  quite  remarkable  that  the  demonstrable 
degenerations  above  the  red  nucleus  were  so  slight.  This  would  suggest 
considerable  autonomy  of  the  cerebellum  and  this  nucleus. 

In  sections  below  the  olive,  replacing  the  peri-olivary  degeneration 
on  the  left,  thtre  was  a  degeneration  of  fibers  extending  caudahvard 


Fig.  13. — Horizontal  section  through  optic  tract :  62,  degenerated  right  red 
nucleus;  64,  inferior  colliculus ;  67.  pes  pedunculi;  69,  optic  tract;  70,  hippo- 
campus; 71,  inferior  longitudinal  fasciculus;  72,  inferior  brachium;  7i,  superior 
brachiuin ;  74,  anterior  pillar  of  fornix;  75,  external  geniculate  body. 


in  the  anterolateral  bundle  of  fibers  to  the  cord  in  the  angle  between 
the  pyramid  and  the  afferent  cerebellar  cord  tracts  (Fig.  3,  No.  1). 
In  the  upper  cervical  cord  it  was  traced  as  a  triangular  degeneration 
with  its  base  at  the  periphery  in  the  lateral  column  (Fig.  2)  ;  in  the 
middle  cervical  region  (Fig.  1)  it  was  very  much  less  marked  and  super- 
ficial, and  it  could  not  be  found  in  the  cervical  enlargement.  This 
degenerated  fiber  bundle  was  without  doubt  Helweg's  tract.  In  the 
anterior  column  on  the  opposite  or  right  side  there  was  a  slight  thin- 
ning of  fibers  lateral  to  the  direct  pyramidal  tract  (Figs.  1  and  2  A). 
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It  could  be  traced  through  the  cervical  cord  and  even  in  diminishing 
volume  in  the  dorsal  cord,  but  could  not  be  seen  in  the  lumbar  region. 
This  degeneration  probably  marked  the  descending  cerebellospinal 
tract.     The  spinocerebellar  tracts  were  not  degenerated. 


INTERPRETATION     AND     DISCUSSION 

The  foregoing  is  the  report  of  a  case  in  which  there  is  a  destruction 
of  tissue  in  both  cerebellar  hemispheres  with  conservation  of  the  vermis 
and  the  central  vestibular  system,  and  whose  predominant  symptomatol- 
ogy is  marked  dyssynergia,  cerebellar  catalepsy  and  scanning  speech. 
Equally  important  from  the  standpoint  of  negative  symptomatology  is 
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Fig.  14. — Subthalamic  region.  Horizontal  section  through  superior  col- 
liculus :  65,  superior  colliculus ;  69,  optic  tract ;  73,  superior  brachium ;  74,  ante- 
rior pillar  of  fornix;  75,  external  geniculate  body;  76,  internal  geniculate 
body;  77,  pulvinar;  78,  degeneration  in  right  Forel's  field;  79,  mammillothalamic 
tract  (Vicq  d'Azyr)  ;  80,  lenticular  nucleus;  81,  Luys'  body;  82,  posterior  com- 
missure. 

the  absence  of  spontaneous  nystagmus  and  of  spontaneous  errors  of 
pointing  after  Barany. 

Cerebellar  catalepsy  was  first  described  by  Babinski  ^  in  a  patient 
who  prcseiited,  as  in  the  case  reported,  a  dissociation  of  the  two  kinds 
of  volitional  equilibrium :  a.synergia  and  catalepsy.  He  considered  the 
latter  as  a  symptom  of  cerebellar  disease  and,  in  discussing  the  under- 
lying pathology  quotes  Dupre  and  Devaux,  and  Leopold  Levi  as 
observing  similar  .states  in  cerebellar  ab.scess.     Tn  a  later  communica- 
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tion  2  Borgherini  and  Gallerani  are  quoted  as  observing  a  similar  con- 
dition in  animal  experimentation  on  the  cerebellum ;  and  Rossi,  in  a 
case  of  parenchymatous  atrophy  of  the  cerebellum,  noticed  that  this 
symptom  was  quite  marked.  Recently.  La  Salle  Archambault  ^  observed 
a  similar  case  in  which  the  degeneration  of  the  Purkinje  cells  was  the 
predominating  and  only  constant  feature.  The  central  nuclei,  olivary 
bodies  and  olivary  cerebellar  system,  showed  only  insignificant  sec- 
ondary retrograde  atrophies. 

Dejerine  *  has  stated  that  this  symptom  lacks  anatomic  confirmation 
as  being  due  exclusively  to  a  cerebellar  lesion.     Oppenheim  ^  considered 


Fig.  15. — Subthalamic  region.  Horizontal  section  superior  to  Figure  13: 
74,  anterior  pillar  of  fornix;  83,  internal  capsule;  84,  Wernicke's  field;  85, 
fasciculus  retroflexus  (Meynert)  ;  86,  ansa  lenticularis;  87,  inferior  peduncle 
of  thalamus;  88,  degeneration  in  right  thalamic  bundle  of  Forel;  89,  left 
thalamic  bundle  of  Forel;  90,  posterior  commissure;  91,  lenticular  bundle  of 
Forel. 

this  symptom  quite  rare  and  had  not  encountered  it  in  his  experience 
up  to  the  year  1913. 

The   absence  of   nystagmus  is  explained   by   the   practically  intact 
vestibular  system.     This  case  confirms  the  opinion  of  Wilson  and  Pike  ^ 

3.  Archambault,    LaSalle :     Parenchymatous    Atrophy    of    the    Cerebellum, 
J.  Nerv.  &  Ment.  Dis.  48:273,  1918. 

4.  Dejerine:    Semiologic  System  Nerveu.x  1:424,   1914. 

5.  Oppenheim:     Lehrbuch   der   Xervenkraiikheiten   2:1.380,    1913. 

6.  Wilson,  J.  G.,  and  Pike,  F.  H. :    The  Differential   Diagnosis  of  Lesions 
of  the    Labyrinth  and  of  the  Cerebellum.  J.  A.  M.  A.  65:2156  (Dec.  18)    1915. 
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that  rhythmic  nystagmus  or  labyrinthine  nystagmus  consisting  of  slow 
and  quick  components  is  properly  a  symptom  of  vestibular  disease. 
They  distinguish  between  this  form  and  cerebellar  nystagmus,  charac- 
terizing the  latter  as  an  asynergia  of  ocular  muscles  of  oscillatory  nature. 
In  Archambault's  recent  case  of  cerebellar  atrophy  with  intact  vestibular 
system,  he  speaks  of  "nystagmic  shocks"  rather  than  true  nystagmus 
interpreted  either  as  a  tremor  of  the  ocular  muscles  or  perhaps  as  a 
manifestation  of  asynergy.  Oppenheim,  admitting  that  nystagmus  is 
frequently  given  in  the  symptomatology  of  cerebellar  lesions,  doubts 


Fig.  16. — Subthalamic  region.  Horizontal  section  superior  to  Figure  14, 
passing  through  semilunar  nucleus  :  65,  superior  colliculus  ;  74,  anterior  pillar 
of  fornix;  75,  external  geniculate  body;  76,  internal  geniculate  body;  77,  pul- 
vinar;  79,  mammillothalamic  tract  (Vicq  d'Azyr)  ;  80,  lenticular  nucleus;  84. 
Wernicke's  field;  88,  degeneration  in  right  thalamic  bundle  of  Forel ;  89,  left 
thalamic  bundle  of  Forel;  92,  semilunar  nucleus  of  Flechsig;  93,  anterior 
segment  of  internal  capsule;  94,  caudate  nucleus. 


whether  it  may  be*  due  directly  to  cerebellar  lesions.  In  1915,  I  ^ 
expressed  the  opinion  that  nystagmus  properly  speaking  is  not  a  symp- 
tom of  disturbed  cerebellar  function. 

The  normal  outcome  of  pointing  tests,  although  incomplete  and  only 
tested  by  spontaneous  iK)inting  and  not  after  turning  or  syringing,  are 
significant.     From  the  standpoint  of  cerebellar  function,  the  discussion 

7.  Schaller:    Cerebellar  Syndrome,  J.  Nerv.  &  Ment.  Dis.  42:270.  1915. 


82  WALTER    F.    SCHALLER 

relevant  to  the  above  may  be  best  taken  verbatim  from  Jones'  book  on 
"Equilibrium  and  \'ertigo,"  page  189: 

Summarizing,  therefore,  the  cerebellum  plays  onh'  a  partial  role  in  the 
large  mechanism  of  the  pointing.  The  kinetic-static  sense,  the  arthroidal  sense, 
tactile,  auditory  and  visual  impressions  and  memory  all  combine  to  inform  the 
individual  of  the  position  of  an  external  object.  The  motor  areas  of  the  cere- 
bral cortex  then  send  impulses  to  the  arms ;  the  function  of  the  cerebellum  is 
merely  in  controlling  the  execution  of  the  cerebral  mandate.  If  this  be  errone- 
ous, because  of  the  vertigo,  past-pointing  results. 

The  symptoms  of  dyssynergia,  dysmetria  and  dysdiadokokinesia 
were  marked  and  characteristic.  They  would  tend  to  confirm  our  prev- 
alent notions  regarding  cerebellar  symptomatology.  In  contrast  to  the 
above  symptoms  was  the  conservation  of  trunkal  static  equilibrium  as 
evidenced  by  the  ease  with  which  this  patient  maintained  the  sitting 
position.  Mills  and  Weisenburg  *  insist  that  when  trunkal  movements 
are  aflfected  the  vermis  must  be  involved  in  whole  or  in  part.  The  intact 
vermis  and  its  related  roof  nuclei  in  the  present  case  are  again  empha- 
sized in  this  connection.  Cerebellar  catalepsy  in  this  case  is  another 
example  of  conserved  static  equilibrium  contrasted  with  disturbed 
dynamic  equilibrium  exemplified  by  the  great  incoordination  in  the 
extremities. 

From  the  anatomic  standpoint,  the  principal  findings  are  corrobora- 
tive in  general  of  the  degenerations  following  cerebellar  defects  such 
as  are  demonstrated  in  cases  of  cerebellar  lesions,  animal  experimenta- 
tion, and  particularly  unilateral  and  bilateral  agenesias  of  the  cerebellar 
hemispheres  and  reported  by  Edinger,^  Anton  and  Zingerle,^"  and 
Oliver  Strong.^^  But  as  emphasized  by  Anton,  the  degenerative 
changes  following  congenital  defects  are  not  necessarily  identical  with 
degenerations  following  later  lesions  because  of  the  involvement  of 
associated  neurons  in  the  former.  Worthy  of  mention,  and  perhaps 
throwing  .some  light  on  the  anatomic  connections  of  the  cerebellum  and 
of  the  inferior  olive,  are  the  following  considerations : 

I.  The  destruction  of  the  left  restiform  body  may  be  brought  into 
relationship  with  the  destruction  of  the  left  dentate  nucleus  for  the 
reason  that  the  right  restiform  body  is  practically  intact  with  an  exten- 
sive destruction  of  both  cerebellar  hemispheres  and  conservation  of  the 
right  dentate  nucleus. 

8.  Mills.  C.  K.,  and  Weisenburg.  T.  H. :  Cerebellar  Symptoms  and  Cere- 
bellar Localization.  J.  A.  M.  A.  63:1813   (Xov.  21)    1914. 

9.  Neuberger  and   Edinger :    Bcrl.  klin.  Wchnschr.  35:69,   1898. 

10.  Anton  and  Zingerle :  Genaue  Beschreibung  eines  Falles  von  beider- 
seitegem  Kleinhirnmangel,  Arch.  f.  Psychiat.  54:8,  1914. 

II.  Strong,  Oliver:  A  Case  of  Unilateral  Cerebellar  Agenesia,  J.  Comp. 
Anatomy  25:. 361,   1915. 
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2.  On  the  left  side  the  degenerations  in  the  central  tegmental  tract, 
circumolivary  fibers,  internal  fibers  of  the  olive,  and  Helweg's  bundle 
seem  to  indicate  a  more  or  less  intimate  connection  of  these  structures. 
Helweg's  original  anatomic  studies  ^^  by  means  of  carmin  sections  led 
him  to  the  conclusion  that  his  wedge-shaped  spinal  bundle  was  con- 
tinuous above  with  the  fibers  surrounding  the  inferior  olive  and  cephalad 
with  his  ^'oval"  bundle,  which  is  doubtless  the  tract  now  known  as  the 
central  tegmental  tract.  Helweg  believed  that  the  fibers  of  the  oval 
bundle  formed  the  posterior  commissure.  The  upward  continuation  of 
the  degenerated  central  tegmental  tract  could  not  be  traced  in  our  case 
above  the  red  nucleus.  In  the  reported  cases  of  agenesia  above  men- 
tioned, there  is  no  uniformity  in  the  degeneration  of  these  structures. 
In  Edinger's  case  there  was  an  absence  of  the  right  cerebellar  hemi- 
sphere. The  right  central  tegmental  tract  above  the  normal  right  olive 
was  markedly  defective.  The  degeneration  was  traced  to  below  the 
anterior  quadrigemina.  Helweg's  bundle  was  not  mentioned.  In  the 
bilateral  agenesia  of  Anton  and  Zingerle  the  central  tegmental  tract 
was  not  degenerated,  but  there  was  a  bilateral  degeneration  of  both 
Helweg's  tracts.  These  authors  draw  a  close  relationship  between 
these  degenerations  and  the  degenerated  inferior  olives.  In  Oliver 
Strong's  case,  in  which  the  left  cerebellar  hemisphere  was  missing,  the 
right  central  tegmental  tract  was  degenerated,  Helweg's  bundle  not  being 
mentioned. 

3.  On  account  of  the  small  tegmental  lesion,  which  is  in  close  vicinity 
to  the  central  tegmental  tract,  the  question  must  remain  an  open  one 
as  to  whether  this  tegmento-olivo-spinal  degeneration  is  dependent  on 
it  or  on  the  cerebellar  lesions.  In  a  careful  study  of  the  serial  sections 
representing  the  tegmental  lesion  no  actual  defect  in  the  bundle  caTi  be 
demonstrated  due  to  softening.  This  lesion  probably  explains  the 
degeneration  of  the  left  median  fillet  which  it  directly  involves.  Regard- 
ing the  significance  of  the  above  tegmental  lesion  and  the  other  two 
small  lesions  in  this  case,  we  do  not  believe  that  they  affect  to  any 
considerable  degree  the  clinico-pathologic  interpretations. 

DISCUSSION 

Dr.  Charles  K.  Mills,  Philadelphia,  said  that  the  case  seemed  very  inter- 
esting in  connection  with  the  efforts  recently  made  to  determine  the  symptoma- 
tology and  localization  of  destructive  cerebellar  lesions.  Everything  in  the  case 
pointed  to  the  synergic  function  of  the  cerebellum,  and  there  was  nothing  to 
indicate  that  the  cerebellum  is  an  organ  directly  connected  with  tonus.  Cata- 
lepsy in  cerebellar  cases  is  rare  and  he  had  only  seen  one  case,  a  man  still 
living — in  the  wards  of  the  Philadelphia  General  Hospital,  who  exhibited  for 

12.  Helweg:  Stiidien  iiber  den  centralen  Verltuf  der  Vasomotorischen  Nerv- 
enbahnen  19:104,  1887. 
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a  short  time  a  sort  of  pseudocataleptic  condition.  This  phenomenon  of  cere- 
bellar catalepsy  is  not  actuallj-  caused  by  any  change  in  the  cerebellum  itself 
but  is  due  to  the  exercise  of  aberrant  cerebral  influence.  The  degenerations 
in  the  crus  and  other  degenerations  here  shown  in  connection  with  a  study 
of  the  symptoms,  enforce  the  idea  of  the  synergic  function  of  the  cerebellum. 

Dr.  LaSalle  Archambault,  Albany,  said  that  the  sections  were  beautifully 
stained  and  very  well  interpreted,  but  it  seemed  to  him  that  it  was  extremely 
difficult  to  interpret  the  symptomatology  observed  in  this  case  merely  from 
the  standpoint  of  the  cerebellar  lesions.  Although  the  main  lesions  were  found 
in  the  cerebellar  hemispheres,  there  were  a  number  of  small  foci  throughout 
the  brain  stem,  one  in  the  pontine  tegmentum,  another  presumably  in  the 
inferior  olive,  and  a  third  in  the  crus  cerebri.  All  of  these  lesions  were  small, 
and  if  they  had  been  in  the  cerebral  hemispheres  it  might  not  have  meant 
so  very  much,  but  when  located  in  the  brain  stem  where  so  many  nuclear 
complexes  and  fiber  tracts  are  found,  they  might  have  a  great  deal  of  bear- 
ing on  the  incidence  of  the  symptoms.  Dr.  Archambault  did  not  believe  that 
there  was  absolute  justification  in  attributing  the  various  syni,ptoms  to  the 
foci  in  the  cerebellum.  The  latter  lesions,  while  not  equal  on  the  two  sides, 
were  symmetrical,  and  that  may  account  for  the  fact  that  additional  functional 
deficits  were  not  found. 

Dr.  W.  W.  Schaller,  in  closing  the  discussion,  said  in  answer  to 
Dr.  Mills,  that  this  patient  had  no  remarkable  change  of  muscle  tonus. 
He  would  designate  cerebellar  catalepsy  in  this  case  as  a  symptom  of 
cerebellar  disease  without  attempting  to  explain  its  exact  mechanism.  The 
objections  of  Dr.  Archambault  were  explained  on  the  basis  of  secondary  degen- 
eration occurring  in  the  olive  and  the  median  fillet;  the  lesion  in  the  median 
fillet  and  lateral  fillet  would  hardly  have  any  important  bearing  on  the  motor 
symptomatology  of  the  case. 


ELEMENTS    OF     PREDISPOSITION    AND     DETERMINING 
CAUSES    OF    SECONDARY  DISORDERS    IN    PSYCHO- 
NEUROTIC   ACROPARALYSIS    RESULTING    FROM 
THE    WAR:    "THE    DYSKINETIC    SYNDROME" 

GUSTAVE    ROUSSY,    M.D. 


Among  the  numerous  nervous  disorders  brought  to  hght  by  the 
war,  there  is  a  syndrome  with  pecuhar  cHnical  manifestations  which 
has  impressed  the  French  neurologists  (Meige,  Pierre  Marie,  Foix, 
Babinski,  Roussy,  Boisseau  and  d'Oelsnitz).  This  syndrome  is  char- 
acterized by  contractures  resulting  in  fixation  of  the  larger  articula- 
tions (hips,  shoulders,  elbows  and  knees)  in  defective  postures,  and 
by  motor  difficulties  of  a  special  type — contraction,  paralysis  or  an 
association  of  both — localized  in  the  distal  ends  of  the  limbs  and  pro- 
ducing a  condition  described  by  the  French  as  "main  figee"  (palsied 
stifif  hand)  and  "pied  bot  reflexe"  (reflex  club  foot). 

Following  a  nervous  shock  caused  by  the  bursting  of  a  shell  in 
close  proximity,  or  traumatism,  often  slight,  or  certain  other 
causes,  a  state  of  impotency,  dependent  on  a  more  or  less  well  de- 
veloped pithiatic  character,  becomes  manifest.  At  the  end  of  a  period 
of  time,  which  varies  in  the  different  cases,  the  influence  of  immobility 
or  defective  function,  somewhat  conditional  on  certain  predispositions 
(circulatory,  etc.)  leads  to  secondary  organic  accidents,  lasting  as 
long  as  the  immobility  itself ;  these,  however,  gradually  decrease  and 
eventually  disappear  after  an  indefinite  length  of  time,  if  the  normal 
movements  are  restored. 

The  question,  therefore,  is  no  longer  that  of  mere  pithiatic  acci- 
dents, but  really  of  hystero-organic  associations.  Consequently  two 
elements  of  the  problem  to  be  considered  are:  (1)  the  chief  motor 
disorder,  (2)  the  secondary  disorders  (vasomotor,  trophic,  etc.),  which 
develop  later. 

I  shall  attempt  at  this  time,  without  reference  to  the  extended 
series  of  reports  that  have  been  published  in  France  on  this  subject, 
to  recapitulate  the  different  signs  and  symptoms  which  constitute  this 
syndrome. 

MOTOR    DISORDER 

Motor  disorder  (contraction  or  paralysis)  has  long  been  considered 
obstinate  when  treated  by  psychotherapy.  I  have  demonstrated,  how- 
ever, with  Boisseau  and  d'Oelsnitz  that  it  usually  assumes  the  char- 
acteristics of  a  pithiatic  accident,  namely,  it  can  be  made  to  recur  or 
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disappear  suddenly  by  persuasion.  I  also  stated  in  previous  publica- 
tions that  the  posture,  dependent  on  paralysis  or  contracture,  does  not 
seem  at  first  sight  to  be  capable  of  reproduction  on  the  normal  side 
by  the  patient.  However,  it  is  possible  to  demonstrate  that  a  state  of 
individual  articular  or  musculotendinous  laxity  may  be  present,  en- 
abling the  patient  to  assume  attitudes  not  normally  possible. 

SECONDARY    DISORDERS 

Secondary  disorders  are  the  clinical  characteristics  of  the  organic 
accidents  which  Babinski  and  Froment  first  observed  and  minutely 
described.  We  shall  choose,  as  a  standard,  those  accidents  that  are 
described  as  "stiffened  hands,"  in  which  the  complete  array  of  signs 
and  symptoms  constituting  this  syndrome  may  be  observed. 

Vasomotor  and  Thermic  Disorders. — The  skin  of  the  hand  and 
sometimes  of  the  forearm  as  well,  is  cyanotic,  the  color  varying  from 
bluish  or  purple  to  salmon  red.  The  surface  temperature  may  be 
from  2  to  6  degrees  (centigrade)  less  than  that  of  the  normal  hand. 
By  means  of  a  Pachon  sphygmomanometer  it  is  easy  to  discern- that 
the  arterial  oscillations,  especially  during  cold  weather,  are  less  in 
amplitude  on  the  affected  side  (Babinski  and  Heitz).  These  authors 
have  shown,  moreover,  that  after  a  bath  of  five  minutes'  duration  at 
40  C,  the  affected  hand  is  warmer,  and  the  arterial  oscillations  of 
greater  amplitude  than  on  the  healthy  side.  Therefore  arterial  lesions 
may  be  excluded  as  a  cause  of  the  cyanosis.  Moreover,  I  have  ob- 
served, with  Boisseau  and  d'Oelsnitz,  that  sudden  restoration  of  active 
movements  after  treatment  produced'  the  same  result  (disconnecting 
test).  Furthermore,  I  have  pointed  out  that  on  the  healthy  side  of 
such  patients,  there  were  more  or  less  obvious  vasomotor  disturbances, 
showing  that  they,  possibly  on  account  of  a  congenital  predisposition, 
have  vasomotor  disturbance.  This  fact  proves  that  the  patients, 
possibly  on  account  of  a  congenital  predisposition,  do  not  possess  a 
vasomotor  system  which  functions  normally,  and  that,  therefore,  the 
marked  changes  on  the  affected  side  are  more  easily  produced  by 
factors  dependent  on  immobility  than  in  normal  persons. 

Mechanical  Overexcitability  of  the  Mtiscles. — By  tapping  the  mus- 
cles of  the  hand  or  arm  of  the  affected  side  with  the  finger,  the  muscular 
contraction  produced  is  stronger  and  of  longer  duration  than  on  the 
healthy  side.  The  electrical  excitability  of  the  muscles  and  nerves 
may  be  modified  likewise,  although  a  reaction  of  degeneration  is  never 
present. 

Disorders  of  Szveat-Secretian. — Hyperhidrosis  (over-sudation)  is 
often  present  on  the  affected  side,  sometimes  so  marked  as  to  produce 
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sudamina.  I  have  pointed  out  that  this  disorder  existed  in  patients  in 
whom  a  tendency  to  excessive  sweating  was  also  present  on  the  normal 
side. 

Trophic  Disturbances. — These  are  often  well  developed.  The  skin 
becomes  thin,  smooth  and  glossy.  The  wrinkles  are  obliterated. 
When  the  vicious  attitudes  are  of  long  duration,  genuine  cutaneous 
retractions  may  occur.  In  not  a  few  cases  the  skin  is  infiltrated  and 
appears  "succulent."  The  nails  become  hard,  brittle  and  show  trans- 
verse or  longitudinal  striations.  Occasionally  they  are  convex,  hip- 
pocratic  and  deformed.  They  often  grow  faster  than  on  the  normal 
side.  The  hair  is  longer  and  thicker  than  on  normal  side,  or  on  the 
contrary,  broken,  smaller  and  less  abundant. 

Some  muscular  atrophy,  generally  slight,  may  occur.  Occasionally, 
however,  the  circumference  of  the  arm  may  be  from  4  to  6  cm.  less 
than  that  of  the  normal  side.  Tendinous  contractures  are  often  present 
in  long  standing  cases.  The  phalangeal  and  metacarpophalangeal  ar- 
ticulations are  frequently  stiff  and  painful  and  at  times  even  fibro- 
ankylosis  is  present.  Nodular  deformities,  such  as  are  found  in 
arthritis,  may  occur.  Even  the  bones  may  be  so  altered  that  decalci- 
fication and  osteoporosis  is  revealed  by  roentgen-ray  examination. 

Modification  of  the  Tendinous  and  Cutaneous  Reflexes. — Babinski 
and  Froment  have  shown  that  the  tendon  reflexes  may  be  exaggerated 
on  the  affected  side  and  that  this  increased  excitability  becomes  even 
more  pronounced  when  the  patient  is  anesthetized  by  chloroform. 
With  Boisseau  and  d'Oelsnitz,  I  have  demonstrated  for  the  first  time 
the  relation  between  this  hyperreflectivity  and  muscular  atrophy.  The 
ankle  reflexes  are  diminished  (Vincent)  and  plantar  response  by  plan- 
tar stimulation  may  be  aboHshed  (Babinski  and  Froment).  These 
modifications  occur  in  instances  in  which  cyanosis  and  hypothermia 
are  prominent  features.  They  disappear  as  soon  as  the  limb  becomes 
warm. 

Muscular  Hypotonicity. — This  may  be  so  marked  in  certain  in- 
stances that  the  palmar  surfaces  of  the  fingers  may  touch  the  anterior 
surface  of  the  forearm. 

The  association  of  the  motor  disorders  with  the  secondary  dis- 
orders just  described  forms  a  peculiar  clinical  syndrome,  whose  local- 
ization in  divers  segments  of  the  limbs  gives  rise  to  a  series  of  psycho- 
neurotic accidents  which  cannot  be  completely  detailed  within  the 
limits  of  this  article.  I  sl^all,  however,  mention  a  few  of  the  more 
frequent  ones. 

I  have  chosen  as  the  typical  case  the  "stiffened  hand"  because  in 
such  instances  secondary  accidents  are  not  only  common  and  as  a  rule 
well  developed,  but  also  because  this  condition  has  been  studied  with 
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special  care.  In  foot  palsies  and  acrocontractures  (psychoneurotic 
club-foot,  clutched  toes)  and  in  psychoneurotic  contractures  of  the 
elbows,  knees,  hips  and  shoulders,  these  secondary  phenomena  are 
often  present.  They  may  occur  not  only  in  palsies  and  contractures 
of  segments  of  the  limbs,  but  also  in  some  instances  of  monoplegia 
or  pithiatic  paralysis. 

Nature  of  Vasomotor  and  Trophic  Disturbances. — In  what  group 
do  the  disorders  just  described  belong?  Are  they  hysterical  or  or- 
ganic?    These  questions,   often   discussed   during  the   war,   have  not 


Fig.  1. — Hand  from  a  case  of  contracture  of  the  elbow  and  difficulties  of 
flexion  of  the  first  phalanx  of  the  third  and  fourth  fingers,  with  fibrous  formations 
and  limited  function,  eleven  months  after  the  injury  in  the  collapse  of  a  dugout; 
A.  showing  numerous  sudamina  caused  by  hyperhidrosis ;  B,  disappearance  of 
cutaneous  disturbances,  including  hyperhidrosis,  after  the  recoverj'  of  motor 
function. 


been  unanimously  and  finally  solved.  Without  entering  into  details, 
I  shall  mention  briefly  the  principal  theories  that  have  been  advanced 
in  France  as  an  explanation  of  their  pathogenesis. 

The  Reflex  Theory  :  According  to  Babinski  and  Froment,  these 
accidents  fall  into  a  special  group  "intermediate  between  the  strictly 
organic  and  the  hysterical  disorders."  They  attribute  the  origin  of 
these  disorders  to  reflex  causes  and  insist,  in  their  later  reports,  on 


PSYCHONEUROTIC    ACROPARALYSIS  89 

the  frequency  of  the  association  and  the  progressively  predominant  in- 
fluence of  the  hysterical  element,  sometimes  amounting  to  the  complete 
replacement  of  the  pithiatic  element. 

The  Dynamogenic  Theory  :  Claude  and  Lhermitte  admit  that 
in  the  beginning  of  the  functional  motor  disturbances,  an  organic  lesion 
(slight  wound)  may,  in  certain  instances,  operate  by  a  reflex  mech- 
anism. But — and  here  they  differ  from  the  former  theory — this  reflex 
mechanism  (originally  causal?)  plays  only  a  short  and  transitory  role. 

If  treated  properly,  the  disorders  will  disappear  without  leaving 
any  residuum  (circulatory,  articular,  trophic),  but  if  not  so  treated, 
the  conditions  become  fixed  by  a  psychic  mechanism,  and  their  constant 
presence  produces  dynamic  modifications  of  the  nervous  centers,  as 
shown  by  the  study  of  motor,  sensory  and  reflex  phenomena  during 
the  narcotic  state. 

The  Dyskinetic  Theory:  {The  Immobility  or  Defective  Action 
Syndrome. — Under  this  title,  in  cooperation  with  Boisseau  and  d'Oel- 
snitz,  I  have  grouped  the  ideas  that  we  have  expounded  before.  The 
basis  of  our  conception,  supported  by  and  founded  on  the  careful 
clinical  observations  of  more  than  2,000  cases  of  war  psychoneuroses, 
may  be  stated  thus  : 

1.  The  motor  disorder,  contraction  or  paralysis,  is  the  principal 
and  primary  element  of  the  syndrome ;  it  is  also  pithiatic  in  character 
and  consequently  capable  of  reproduction  at  the  will  of  the  patient. 
It  is  Hable  to  disappear  suddenly  under  the  influence  of  persuasion 
if  this  method  is  employed  under  favorable  conditions. 

2.  The  associated  disorders,  which  are  commonly  but  not  con- 
stantly present,  are  variable  in  character  and  very  persistent.  They 
are,  according  to  Babinski's  classic  conceptions,  comparable  in  every 
way  to  disorders  admittedly  hysterical  in  character.  They  are,  further- 
more, functional  accidents  that  have  suddenly  appeared  in  patients 
predisposed  to  pithiatic  motor  disturbances. 

Can  our  conceptions  of  their  pathogenesis  be  made  to  agree  with 
the  facts  observed?  We  believe  they  can  and  I  shall  therefore  re- 
capitulate certain  arguments  in  support  of  our  opinion. 

It  is  well  known  that  the  secondary  disturbances  do  not  appear 
indifferently  in  every  instance  of  pithiatic  motor  disorder.  What, 
therefore,  are  the  causes  and  laws  on  which  this  selective  association 
depends?  As  the  result  of  our  investigations  we  are  inclined  to  be- 
lieve that  the  origin  of  these  secondary  disorders  is  doubly  conditional 
and  dependent:  (1)  on  elements  of  constitutional  or  acquired  pre- 
disposition antedating  the  pithiatic  motor  disturbances,  and,  (2)  on 
determining  causes  operating  for  a  longer  or  shorter  time  on  an  ade- 
quate predisposition  and  producing  completely  the  array  of  secondary 
disorders. 
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PREDISPOSITION 

The  systematic  observation  of  the  healthy  half  of  the  body  of 
patients  affected  by  neurotic  disorders  has  led  to  certain  interesting 
conclusions.  The  most  typical  and  complete  example  is  that  of  the 
"main  figee."  Its  clinical  characteristics  are :  hypothermia  and  cya- 
nosis are  present ;  oscillometry  demonstrates  more  or  less  marked  dimi- 
nution of  the  arterial  oscillatory  amplitude ;  sudoral  disorders  are 
present ;  the  reflexes  are  modified ;  and  there  are  deformities,  gro- 
tesque in  appearance  and  apparently  not  possibly  produced  by  the 
will  or  by  an  hysterical  condition.  We  have  constantly  attempted  to 
discover  whether  these  various  alterations  were  not  also  present  in 
a  larval  or  latent  state  on  the  unaffected  side,  and  our  efforts  in  this 
direction  have  not  been  unrewarded. 

Repeated  examinations  of  the  minor  alterations  of  function  on 
the  healthy  side  have  demonstrated  that  the  same  tendencies  are  present 
but  of  lesser  degree.  Therefore,  the  same  predisposition  to  pithiatic 
disturbances  has  been  identified  in  both  limbs  but  at  different  func- 
tional levels.  I  shall  now  describe  these  phenomena  and  later  discuss 
their  significance. 

The  Circulatory  Phenonuena,  Microsphygmia. — Oscillometric  in- 
vestigation of  the  numerous  cases  of  acromotor  disorder  has  disclosed 
that  the  healthy  side  of  the  patient  is  in  a  condition  of  vasoconstriction 
not  so  marked  as  on  the  affected  side,  but  definite  as  compared  with 
the  results  obtained  on  normal  subjects.  This  condition  is  sometimes 
appreciable  by  sight  due  to  the  acrocyanosis.  We  have  verified  this 
observation  not  only  by  repeated  readings  with  the  Pachon  oscillometer, 
but  also  by  graphic  records  or  "oscillograms."  It  is  apparent,  there- 
fore, that  particular  stress  should  be  placed  on  the  existence  of 
bilateral  microsphygmia  in  patients  with  "main  figee"  and  other  pithiatic 
disturbances. 

The  Sudoral  Phenomena. — The  systematic  studies  of  the  healthy 
side  under  different  conditions  have  demonstrated  certain  other  ten- 
dencies. If  a  hand  is  perspiring  so  abundantly  that  it  seems  glossy 
and  beads  of  sweat  appear  on  the  palmar  surface,  the  same  tendency 
to  hyperhidrosis,  less  marked  but  still  abnormal,  will  be  observed  on 
the  other  hand. 

Articulo-Musculo-Tendinous  Laxity. — If  extreme  hyperextension 
of  the  fingers  is  present,  apparently  not  produced  by  the  will  or  even 
by  an  hysterical  disorder  of  the  affected  side,  decidedly  abnormal 
musculo-tendinous  laxity  will  b^  found  on  the  healthy  side.  It  is 
under  these  conditions  that  antalgic  attitudes,  often  voluntarily  fixed, 
are  apt  to  occur.  The  deformities  so  produced  at  first  sight  seem 
to  exceed  the  limits  of  purely  hysterical  disturbances. 
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ARTICULAR    DISORDERS 

Why  are  certain  persons  subject  to  early  articular  stiffness  while 
others  show  no  signs  of  the  disturbance  even  after  a  long  period  of 
immobility?  Although  immobility  is  necessary  for  the  production  of 
articular  disorders,  alone  it  is  not  a  sufficient  cause.  A  variable  as- 
sociation of  predisposing  causes  is  required.  In  certain  instances 
long   suppuration   appears   to   promote   articular   reactions,   in   others 


Fig.  2.— Right  hand  paralyzed  (main  figee),  thirty-five  months  after  pene- 
trating gunshot  wound  of  the  forearm;  A,  showing  trophic  disorder  of  the 
nails  (longitudinal  incurvation)  and  of  the  skin  (glossy  appearance)  with  dis- 
appearance of  the  wrinkles  around  the  knuckles;  B,  reappearance  of  the 
wrinkles  after  several  weeks,  during  which  the  patient  has  regained  the  use 
of  his   hand. 

former  articulatory  disturbances  bring  up  the  question  of  a  diathetic 
predisposition.  Immobility  and  predisposition  therefore  appear  to  be 
necessary  and  sufficient  for  the  origination  and  development  of  the 
articular  symptoms. 
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TENDINOUS     HVPERREFLECTIVITV 

Should  clinical  observation  detect  a  state  of  excessive  tendinous  re- 
flectivity, the  healthy  side  will  usually  reveal  a  tendency  toward  strong 
reflex  reactions.  This  has  been  proved  daily  during  clinical  investiga- 
tions. How  may  we  explain  this  amplification  of  the  tendinous  re- 
flexes? It  is  noteworthy,  as  stated  above,  that  the  coexistence  of 
hyperreflectivity  and  muscular  atrophy  has  frequently  been  observed. 
Moreover,  in  a  number  of  patients  a  slow  but  progressive  diminu- 
tion of  tendinous  hyperreflectivity  has  been  observed  coincident  with 
the  amelioration  of  the  motor  disorder  and  paralleling  the  resumption 
of  normal  function,  and  consequent  subsidence  of  muscular  atrophy 
-in  the  affected  limb. 

I  believe,  therefore  (taking  into  account  the  results  obtained  by 
Babinski  and  Froment  from  the  study  of  the  reflexes  in  a  prolonged 
narcotic  state,  and  without  rejecting  Claude  and  Lhermitte's  ingenious 
hypothesis  of  the  dynamogenic  action  operating  through  the  long  in- 
activity of  the  limb  on  the  medullary  centers),  that  another  hypothesis 
can  be  advanced.  Cannot  the  reflex  modifications  be  caused  (in  certain 
cases,  and  to  a  greater  or  less  degree)  not  by  an  anatomic  or  dynamic 
alteration  of  the  center  (spinal  cord)  of  the  reflex  arc  (conductors, 
nerves)  but  by  an  affection  localized  at  the  starting  point  of  the  arc 
— the  muscles?  In  this  instance  the  tendinous  hyperreflectivity  might 
be  connected  with  the  anatomic  (histochemical)  modifications  and  thus 
with  the  physiologic  modifications  of  the  muscle  fiber  itself  (myo- 
fibrils or  sarcoplasm). 

This  consideration  of  the  abnormalities  observed  on  the  healthy 
side  in  hysterical  patients  has  made  it  possible  to  perceive  dimly,  in 
their  larval  state,  most  of  the  disorders  of  the  affected  side.  But  are 
alterations  found  that  antedate  the  morbid  disturbances  (genuine  ele- 
ments of  predisposition)  rather  than  the  direct  influence  of  the  affected 
side  on  the  normal  side?  I  believe  so.  The  disorders  of  the  healthy 
side  cannot,  when  subjected  to  early  and  repeated  observation,  be 
explained  by  the  laws  of  symmetry ;  and  moreover  we  usually  notice 
that,  according  to  their  presence  or  absence,  the  same  neuropathic 
motor  troubles  will  or  will  not  hr'mg  about  morliid  aggravations  on 
the  side  affected. 

The  preexistence,  therefore,  of  bilateral  and  symmetrical  disorders 
dependent  on  predisposition  appears  to  be  the  most  easily  admissible 
hypothesis  to  explain  our  observations.  Hence,  the  most  plausible 
hypothesis  is  that  the  full  development  of  the  secondary  syndrome 
observed  on  the  affected  side  is  only  an  abnormal  amplification  of 
preexisting  tendencies  observed  on  the  healthy  side. 
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Fig.  3 — Paralyzed  left  hand  (in  extension),  twenty-seven  months  after  a 
fistulous  bullet  wound  of  the  forearm,  with  reflex  disorders;  A,  showing  the 
trophic  involvement  of  the  skin  and  nails  of  the  left  hand,  as  is  clearly  discern- 
ible by  comparison  with  the  right  hand ;  B,  reappearance  of  the  wrinkles  around 
the  knuckles  following  marked  im.provement  several  weeks  after  the  restora- 
tion of  function. 
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But  what  are  the  circumstances  that  have  brought  about  such  an 
amplification  or  accentuation  and  have  thereby  converted  a  manifesta- 
tion that  is  physiologic  into  a  disorder  obviously  pathologic? 

DETERMINING     CAUSES 

We  may  now  observe  the  intervention  of  two  essential  factors : 
the  influence  of  immobility  or  defective  function  and  the  influence  of 
the  pyschic  state  of  the  patient. 

The  Influence  of  Immobility  or  Defective  Function. — I  believe  that 
antalgic  immobility  through  psychic  inertia,  following  traumatism,  as 
well  as  immobility  obtained  by  compression  in  any  fracture — reducing 
apparatus — is  enough  to  aggravate  the  preexisting  tendencies  and  cause 
secondary  disorders  to  appear ;  and  that  later,  the  defective  function 
of  the  limb  or  limb  fragment  promotes  their  progressive  evolution 
and  development. 

Thus  the  different  disorders  will  occur  in  this  chronological  order : 
the  caloric  and  vasomotor  conditions  with  their  sequelae  (mechanical 
hyperexcitability,  modifications  of  the  electric  reactions)  ;  the  trophic 
disturbances,  amyotrophia  (with  consequent  hyperreflectivity),  articu- 
lar fibro-ankylosis  and  musculotendinous  retraction.  If  immobility 
alone  does  not  generally  suffice  to  give  rise  to  circulatory  disorders 
which  preexist,  it  may,  when  associated  with  previous  vasoconstriction, 
occasion  them.  Thus  immobility  and  vasoconstriction,  though  of 
independent  origin,  are  factors  which  undergo  a  parallel  evolution 
and  add  their  effects  to  produce  the  syndrome  in  its  symptomatic  whole. 

My  conception  of  the  mechanism  of  its  production  is,  therefore, 
that  the  bilateral  acrovasomotor  disorders  are  themselves  dependent, 
even  before  any  traumatic  or  dyskinetic  element  appears,  on  a  certain 
degree  of  irregularity  in  the  vascular  sympathetic  system.  They  be- 
tray a  deficiency  in  the  thermic  and  vasomotor  functions  against  which 
the  patients  are  obliged  to  react  by  constant  straining  of  the  muscles. 
The  intensity  and  frequency  of  the  movements  make  up  for  the  retarda- 
tion of  the  circulation  by  exciting  the  inadequate  functions  of  the 
sympathetic  system.  Under  these  circumstances,  when  a  limb,  or 
rather  a  limb  end,  in  which  such  troubles  are  found,  lies  motionless 
under  direct  (antalgic)  or  indirect  (pithiatic)  influence  of  some  local 
traumatism,  what  will  occur?  "The  organs" — to  quote  Morat  and 
Doyon — "produce,  through  the  medium  of  their  sensory  nerves,  the 
vasomotor  phenomena  destined  to  equalize  the  circulation  to  the  need 
occasioned  by  the  effort." 

The  muscular  inactivity  will,  therefore,  increase  the  inhibition  of 
an  already  inefficient  sympathetic  system.  The  longer  this  inactivity 
lasts,  the  more  accustomed   the   sympathetic   system  becomes  to  the 
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new  state  of  things  and  it  acquires  a  decided  tendency  to  lose  com- 
pletely its  normal  regulatory  functions.  What  happens  if  the  motor 
functions  of  the  limb  are  made  to  reappear? 

Passive  mobility  will  only  modify  for  a  time,  and  in  a  very  limited 
manner,  the  vasomotor  conditions;  this  is  accounted '  for  by  the  fact 
that  passive  motion  is  not  a  revival  of  the  muscular  functions  but  only 
a  false  appearance  of  the  physiologic  action  of  the  muscles.  Conse- 
quently there  is  no  reason  to  expect  it  to  influence  the  sympathetic 
centers  in  any  important  or  lasting  manner.  On  the  contrary,  the 
recurrence  of  active  movements  causes,  as  has  been  shown,  an  intense 
modification  with  remarkable  improvement  of  the  vascular  disorders. 
If  the  result  does  not  prove  complete  and  final,  if  it  shows  a  tendency 
to  stabilize  gradually,  it  is,  in  my  opinion,  because  the  sympathetic 
system  of  the  limb  has  grown  accustomed  to  rnuscular  inactivity  and 
because  the  adaptation  to  renewed  activity  requires  regular  and  con- 
tinual exercise  of  the  muscles  in  their  normal  physiologic  function. 

It  is  therefore  my  opinion  that  immobility  leads  to  the  appearance 
of  secondary  disorders  in  predisposed  persons.  It  is  the  suppression 
or  the  defectiveness  of  their  functions  that  allows  the  disorders  to 
persist.  Restoration  of  activity  leads  to  improvement  and  physiologi- 
cally normal  exercise  is  likely  to  cause  the  disorder  to  disappear. 

Necessity  of  a  Special  Mental  State. — A  persistent,  systematic  and 
even  unnatural  cessation  of  function  is  necessary  to  produce  such  dis- 
orders. The  patient  apparently  does  all  in  his  power  to  lose  the  use 
of  his  limb  or  limb  fragment.  The  patients  are  persons  with  a 
special  turn  of  mind,  whose  will  is  deficient  or  more  or  less  perverted, 
reminding  us  in  many  particulars  of  that  of  patients  injured  in  indus- 
trial accidents.  This  state  of  mind  is  an  essential  etiologic  factor 
necessary  for  the  growth  and  development  of  the  disorders  considered. 
It  enables  them  to  appear,  explains  their  characteristics  and  furnishes 
rules  to  be  followed  in  their  treatment.  The  mental  state  must  be 
always  taken  into  serious  consideration  in  deciding  the  prognosis  and 
treatment  of  a  psychoneuropathic  accident. 

SUMMARY 

After  an  investigation  of  more  than  2,000  psychoneurotic  disorders, 
these  conclusions  appear  to  be  justifiable: 

1.  To  enable  the  appearance  of  vasomotor  and  trophic  disorders, 
during  the  course  of  acrocontractural  and  acroparalytic  manifestations, 
three  conditions  are  necessary:  (a)  Elements  of  predisposition  and 
among  them  circulatory -troubles,  (b)  immobility  or  defective  function, 
and,   (f)   a  special  mental  state. 
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2.  The  circulatory  caloric  and  trophic  troubles  are  only  manifesta- 
tions of  a  secondary  class  arising  from  a  primary  condition  of  neuro- 
pathic nature,  paralysis  or  contracture. 

I  have  therefore,  proposed  to  designate  the  whole  series  of  dis- 
orders constituting  this  syndrome  "the  dyskinetic  syndrome,  or  syn- 
drome of  defective  function." 

DISCUSSION 

Dr.  Smith  Ely  Jelliffe,  New  York,  said  that  the  matter  of  extreme  interest 
to  him  was  that  Dr.  Roussy  had  emphasized  clearly  and  had  well  illustrated 
that  the  emotional  background,  or  the  emotional  dynamic  factor,  was  the 
paramount  situation  in  practically  all  of  these  cases.  There  have  been  many 
discussions  on  this  subject.  Dr.  Jelliffe  was  a  believer  in  the  intrinsic  effects 
of  emotional  situations,  and  had  emphasized  frequently  that  many  disease  pic- 
tures which  have  heretofore  been  called  organic  start  at  purely  emotional 
levels,  and  ultimatelj%  through  long  fixation  and  by  long  unconscious  repression 
of  affective  material,  arrive  at  organic  goals.  It  was  gratifying  to  hear 
that  after  a  long  period  of  time,  eighteen  months  in  one  case  and  seven  months 
in  another,  the  hypertrophic  changes  in  the  skin,  nails,  sweat  glands,  and 
hair  cleared  up  through  rational  psychotherapy.  Dr.  Jelliffe  thought  it  remark- 
able that  in  so  short  a  time  such  splendid  results  were  obtained  with  this  type 
of  clientele.  It  is  a  matter  of  extreme  regret,  on  the  other  hand,  to  recall 
how  refractory  so  many  similar  conditions  had  proved  in  some  of  his  own 
patients.  And  this  stimulated  him  to  attempt  to  arrive  at  some  deductions 
concerning  the  mensuration  of  these  emotional  forces,  about  which  Dr.  Roussy 
mentioned  certain  experimental  measurements  of  the  amount  of  perspiration, 
and  of  oscillations  of  blood  pressure  conditions. 

Dr.  Francis  X.  Dercum,  Philadelphia,  said  that  it  was  noted  by  the  English 
.physicians  that  soldiers  presenting  functional  nervous  symptoms  usually 
improved  when  sent  to  England,  but  relapsed  if  ordered  back  to  the  front, 
and  at  times,  even  before  they  got  to  the  channel.  In  this  connection  the 
report  of  Surgeon-General  Ireland,  that  out  of  2,300  cases  of  functional 
neuroses— shell  shock— 2/X)0  recovered  on  the  day  of  the  armistice,  is  very 
significant.  It  would  appear  that  when  all  prospect  of  reentering  active  ser- 
vice disappeared,  the  cases  recovered.  These  cases  had  a  parallel  in  civil  life 
in  the  cases  of  hysteria  following  accidents,  in  which  there  were  claims  for 
damages.  No  improvement  results  until  the  question  of  damages  has  been 
disposed  of,  in  one  way  or  another.  He  understood  from  Dr.  Roussy  that  the 
soldiers  who  were  treated  successfully  were  men  who  had  not  been  in  active 
service  for  some  two  years  and  w^ho  had  practically  no  prospects  of  return- 
ing to  the  trenches. 

Dr.  William  G.  Spiller,  Philadelphia,  said  that  the  pictures  which  Dr. 
Roussy  had  shown  were  exceedingly  instructive.  Especially  interesting  was  the 
method  of  making  the  paralyzed  hand  move  synchronously  in  the  same  kind 
of  movement  as  that  performed  by  the  unaffected  hand.  A  similar  result  might 
be  obtained  in  organic  conditions.  This  method  of  treatment  may  be  employed 
after  paralysis  from  a  lesion  of  the  central  nervous  system,  or  where  there 
has  been  recovery  from  paralysis  without  return  of  function  despite  removal 
of  the  cause  of  the  paralysis.  Oppenheim  called  this  condition  akinesia 
amnestica.  The  nervous  system  seems  to  have  forgotten  how  to  make  use  of 
its  function,  if  it  may  be  so  expressed.     Dr.  Spiller  had  at  the  time  a  case  of 
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peripheral  facial  palsy  in  which  the  benefit  of  this  method  of  treatment  was 
shown.  The  man  had  a  severe  organic  facial  palsy.  He  was  made  to  draw 
up  the  nonparalyzed  corner  of  his  mouth,  and  each  time  he  did  so  the  galvanic 
current  was  passed  on  the  paralyzed  side  of  the  face,  and  considerable  power 
had  been  regained. 

Dr.  D.-^Nirx  J.  McCarthy,  Philadelphia,  believed  a  slightly  different  inter- 
pretation could  be  placed  on  these  cases  than  that  which  Dr.  Jelliffe  gave. 
In  a  study  of  a  number  of  cases  of  this  type  in  1914  and  1915  at  the  American 
Ambulance,  and  in  1918  and  1919  at  the  Neurological  Institute  at  Vichy,  a 
definite  number  of  cases  fell  into  a  group  which  explained  to  a  certain  extent 
the  bilateral  symptoms.  He  assumed  that  in  cases  in  which  there  was  very 
intense  injury,  for  example,  there  were  physiologic  reactions  not  only  on 
the  same  side  but  on  the  opposite  side  as  well,  and  in  studying  a  series  of 
intense  injuries  of  the  bones,  of  the  shoulder  girdle  it  was  found  that  par- 
ticularly after  these  accidents  there  were  trophic  disturbances  on  both  sides. 
In  rare  instances  there  was  clear  cut  delimitation  of  function  and  sensation 
confined  to  the  injured  side.  It  is  a  vast  problem,  and  it  should  be  remem- 
bered that  the  question  of  a  separation  of  what  might  be  called  functional 
overflow  and  actual  organic  disease  must  be  dealt  with.  Dr.  McCarthy  believed 
that  in  this  type  of  case  there  is  a  definite  reaction  with  certain  vasomotor 
and  trophic  disturbances,  which,  if  the  individual  had  sufficient  purpose  for 
remaining  out  of  the  service  and  if  he  was  not  properly  examined  in  the 
beginning,  would  have  become  apparently  organic.  At  least  this  condition 
obtained  in  Dr.  McCarthy's  service.  There  were  approximately  1,000  cases 
at  the  Institute  of  Vichy,  but  very  few  of  the  intensity  of  Dr.  Roussy's  cases, 
because  the  patients  realized  that  a  clear  cut  elimination  of  the  functional 
group  was  made,  and  therefore  the  symptoms  cleared  up.  Those  cases  which 
one  might  interpret  as  the  segmental  group,  with  intensive  injury  of  nerves, 
muscles,  or  bones  and  clear  cut  symptoms  on  the  other  side,  did  not  prove 
persistent,  except  in  a  few  instances.  Dr.  Roussy's  presentation  was  extremely 
interesting  but  the  interpretation  is  open  to  question.  The  primary  condition 
is  first  organic,  and  secondly  reflex  on  the  vasomotors,  affecting  rarely  the 
opposite  side.  What  might  be  called  hysteria,  or  defense  reaction,  kept  the 
individual  out  of  the  service  with  persistent  symptoms.  Hysteria  must  here 
be  used  in  the  broadest  sense  of  the  term.  Any  man  who  has  been  through 
front  line  service  would  not  be  glad  to  return,  and  if  he  knew  that  an  injury 
of  the  hand  would  be  a  decisive  factor  in  postponing  his  return,  he -would 
try  to  prolong  his  symptoms  until  the  end  of  the  war.  On  the  other  hand, 
in  contradistinction  to  such  cases,  there  were  those  soldiers  who,  as  soon 
as  they  found  that  they  were  dealing  with  diagnostic  tests,  realized  that  they 
would  have  a  difficult  time  of  it,  and  got  well. 

Dr.  Gustave  Roussy,  in  closing  the  discussion,  said  that  in  regard  to  the 
question  brought  up  by  Dr.  Dercum,  it  was  a  very  difficult  matter  to  give 
absolute  statistics  or  percentages,  but  approximately  in  from  one  tenth  to 
one  fourth  of  the  cases,  there  was  actual  failure,  either  partial  or  complete, 
in  obtaining  therapeutic  results.  The  remaining  three  fourths  could  again 
be  subdivided;  some  of  them  were  completely  cured  and  returned  to  active 
service,  but  the  greater  number  had  already  had  disturbances  for  several 
months  or  years.  These  soldiers  were  not  discharged  entirely,  but  were 
placed  in  what  was  known  as  the  auxiliary  service  and  ke,pt  under  military 
discipline.  The  next  point  emphasized  was  that  the  various  neuroses  which 
developed   during  the  war  were  psychologically  analogous   to   those  observed 
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in  civil  life,  but  in  interpreting  the  ease  with  which  the  therapeutic  result 
was  attained,  one  had  to  remember  the  extraordinary  prestige  and  influence 
of  the  military  physician,  who  was  not  only  a  physician,  but  likewise  a  mili- 
tary officer.  Furthermore,  everything  was  so  arranged  that  all  cases  could  be 
grouped  under  one  roof,  so  to  speak,  or  in  one  fairly  well  compassed  area 
subject  to  the  general  supervision  of  one  medical  and  military  head,  so  that 
all  privileges  and  disciplinary  measures  were  absolutely  regulated.  The  men 
were  practically  obliged  to  submit  integrally  to  the  various  measures  adopted 
for  the  relief  of  their  symptoms.  Unquestionably  some  of  these  cases  were 
cured  much  more  promptly  after  the  cessation  of  hostilities,  but  an  important 
fact  was  that  even  at  that  time  a  large  number  of  patients  failed  to  recover 
spontaneously.  They  had  to  be  helped  by  some  therapeutic  measure.  In  regard 
to  Dr.  McCarthy's  question  as  to  whether  the  various  motor  disturbances  were 
not  primarily  organic  and  secondarily  functional,  the  opposite  view  had  been 
assumed  by  him.  by  reason  of  the  e.\periences  which  he  had  had,  namely, 
that  the  motor  disturbances  were  functional  from  the  outset,  inasmuch  as  if 
treated  at  once  they  were  invariably  cured  completely  and  no  secondary 
trophic  or  vasomotor  disturbances  appeared. 
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The  studies  on  the  cerebeUum  by  Dr.  Ellis  have  been  made  in  the 
Wistar  Institute  of  Anatomy  and  Biology  and  with  his  permission  I 
am  reporting  some  of  the  resuhs  that  he  has  obtained. 

The  observations  to  be  presented  touch  the  number  of  Purkinje 
cells  in  the  cerebellar  cortex  after  maturity  and  the  differences  in 
the  numbers  of  Purkinje  cells  in  the  right  and  left  cerebellar  hemi- 
sphere. 

A  few  observations  should  be  made  concerning  the  relative  weight 
of  the  mature  cerebellum.  The  cerebellum  was  severed  from  the 
encephalon  by  a  section  of  the  peduncles  close  to  the  medulla.  Despite 
some  statements  to  the  contrary,  its  relative  weight  is  not  significantly 
modified  by  race,  sex,  age,  stature,  mental  grade  or  gonadectomy.  A 
lantern  slide  showed  the  range  in  relative  weight  in  several  groups — 
idiots,  eminent  men,  ordinary  males,  male  negroes,  and  female  negroes 
— and  indicated  that  the  relative  weight  of  the  cerebellum  is  fairly 
uniform  in  all  these  groups,  the  mean  percentage  value  being  about 
10.8  per  cent. 

For  the  study  of  the  number  of  Purkinje  cells  slices  of  the  cere- 
bellar hemispheres  25  microns  thick  were  taken  in  a  plane  vertical  to 
the  dorsal  surface  of  the  cerebellar  hemisphere  and  at  an  angle  of 
45  degrees  with  the  long  axis  of  the  stem.  The  general  appearance 
of  such  a  slice  was  given  in  another  slide,  in  which  the  several  areas 
were  designated. 

Current  teaching  on  localization  makes  the  area  in  front  of  the 
sulcus  primarius  that  for  the  head,  the  area  between  the  sulcus  pri- 
marius  and  the  sulcus  postclivalis  that  for  the  neck,  and  that  between 
the  sulcus  postclivalis  and  the  sulcus  horizontalis  magnus  that  for 
the  arm.  I  note  these  because  the  areas  for  the  head  and  the  arm 
were  those  here  examined. 

Taking  selected  cerebella  after  20  years — ten  male  and  thirteen 
female  cases — Ellis  determined  the  relative  numbers  of  the  Purkinje 
cells  in  the  areas  for  the  head  and  the  arm.  The  cases  selected  were 
supposed  to  be  free  from  disease  of  the  nervous  system. 
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In  making  the  comparison  it  was  assumed  that  the  relative  masses 
of  white  and  gray  in  the  cerebellum,  i.  e.,  the  section,  were  similar  in 
the  several  brains ;  that  these  relations  remained  approximately  constant 
throughout  life,  and  that  the  number  of  Purkinje  cells  is  fixed,  as 
a  species  character. 

To  obtain  a  value  for  the  number  of  cells,  a  procedure  was  devised 
by  which  either  the  different  areas  in  the  same  brain  or  the  same 
area  in  different  brains  might  be  compared.  This  is  presented  in  the 
following  outline  and  furnishes  a  formula  for  determining  the  abun- 
dance of  Purkinje  cells  in  equivalent  unit  areas. 

If  we  let 

N  r=the  number  of  cells  per  EUA  (equivalent  unit  areas)  ; 

L  =:  the  length  of  the  line  of  cells  as  projected  in  millimeters; 

M  =  the  magnification  : 

C  ^  the  total  number  of  cells  counted ; 

Si=:the  sum  in  millimeters  of  the  length  and  breadth  of  the  block  as 
first  measured ; 

Sj  =  the  sum  in  millimeters  of  the  length  and  breadth  of  the  section  on 
the  slide,  and 

W=:the  weight  of  the  cerebellum  in  grams  after  fixation. 
then 

L      r  S"  V 

M        L  s,  J 

The  first  element  in  the  formula  gives  the  number  of  cells  per 
millimeter;  the  second  element  the  correction  for  shrinkage  in  prepara- 
tion, and  the  third  element  is  a  factor  based  on  the  weight  of  the 
cerebellum. 

The  results  were  presented  in  two  graphs  for  the  male  and  for 
the  female  cases,  respectively,  all  single  cases. 

As  thus  determined  the  graph  for  the  males  begins  to  fall  after 
20  years  and  shows  at  90  years  only  about  two-thirds  the  number 
of  cells  present  at  20  years,  or  a  loss  of  ?)2>  per  cent.  The  records 
for  the  female  cases  show  a  corresponding  loss,  but  also  a  rather 
consistent  absolute  difference  from  the  male  values  of  about  minus 
8  per  cent.     A  discussion  of  this  difference  must  be  deferred. 

It  appears  from  this  record  that  Purkinje  cells  are  lost  with  advanc- 
ing age. 

Passing  now  to  the  number  of  Purkinje  cells  in  the  two  hemi- 
spheres of  the  same  brain,  the  relations  were  shown  by  two  graphs. 
From  about  30  years  on  there  is  a  very  evident  difference  in  the 
number  of  cells  found  in  the  arm  area  in  the  two  hemispheres.  In 
the  right  hemisphere  this  area  contains  a  smaller  number,  but  Dr. 
Ellis  is  not  prepared  to  interpret  this  result. 
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CONCLUSIONS 

The  general  outcome  of  these  studies  on  the  human  cerebellum  is 
then:  (1)  the  number  of  Purkinje  cells  commonly  decreases  with 
advancing  age.  There  is  therefore  one  class  of  neurons  from  which 
a  considerable  number  disappears  in  the  course  of  life.  (2)  The 
hemispheres  are  not  symmetric  in  respect  of  number,  for  in  one 
locality  the  arm  area,  the  right  hemisphere  shows  a  smaller  number 
of  cells  than  the  left. 

In  closing  I  may  add  that  in  the  brains  of  defectives  as  a  class 
the  number  of  Purkinje  cells  is  very  clearly  below  that  for  the  normal 
brain,  and  moreover  the  series  of  changes  just  described  have  a  bear- 
ing on  the  interpretation  of  certain  pathologic  appearances  presented 
by  the  cerebellar  cortex. 

DISCUSSION 

Dr.  Harold  N.  Mover,  Chicago,  asked  if  there  was  any  relation  between 
right  handed  and  left  handed  individuals  in  the  results  obtained  in  these  studies. 

Dr.  Edward  D.  Fisher,  New  York,  asked  what  the  relative  difference  was 
between  the  cerebral  cortex  and  the  cerebellum  in  regard  to  the  disappearance 
of  cells  as  individuals  grow  older. 

Dr.  Donaldson,  in  closing  the  discussion,  answered  that  he  had  no  data 
to  present  on  the  cerebral  cortex.  As  to  Dr.  Moyer's  question,  unfortunately 
he  had  not  the  records  as  to  whether  the  individuals  were  right  handed  or 
left  handed,  but  he  assumed  that  right  handed  individuals  predominated.  He 
added  that  the  volume  of  the  full  Purkinje  cell  was  attained  in  about  two  years. 


RARER    CLINICAL    TYPES     OF    EPIDEMIC 
ENCEPHALITIS 

BERNARD     SACHS,     M.D. 

NEW     YORK     CITY 

This  paper  is  a  presentation  of  some  of  the  more  unusual  forms  of  epidemic 
encephalitis,  with  special  reference  to  those  presenting  meningeal  and  psychic 
symptoms.  A  few  other  cases  are  also  given  to  prove  the  injustice  of  speaking 
of  these  epidemic  cases  as  "central  or  basilar  encephalitis." 


REPORT    ON    FURTHER    STUDIES    OF    THE    ETIOLOGY 

OF     ACUTE     EPIDEMIC     ENCEPHALITIS 

(ENCEPHALITIS     LETHARGIC  A) 

ISRAEL     STRAUSS,     M.D.,     and    LEO    LOEWE,     M.D. 

NEW   YORK  * 

At  the  meeting  of  the  Association  in  June,  1919,  we  reported  on 
our  studies  concerning  the  virus  of  encephalitis,  and  demonstrated 
that  this  virus  could  be  transmitted  by  intracranial  inoculation  into 
monkeys  and  also  through  a  series  of  rabbits.  Since  this  report  the 
virus  has  been  found  to  reside  not  only  in  the  brain  and  nasal  mucous 
membrane  but  also  in  the  spinal  fluid.  The  virus  is  filtrable,  and 
can  be  kept  viable  for  as  long  as  four  months  in  50  per  cent,  glycerin 
solution  in  cold  storage.  The  report  which  we  present  to  the  Associa- 
tion today,  concerns  the  organism  which  we  have  isolated  from  this 
virus. 

CULTURAL     MATERIAL 

1.  Fragments  of  brains  of  humans  and  experimental  animals. 

2.  Saline  emulsions  of  these  brains. 

3.  Berkefeld  filtrates  of  saline  emulsions  of  these  brains. 

4.  Filtrates  of  nasal  mucous  membranes  of  human  and  animals 
and  filtrates  of  nasal  washings. 

5.  Spinal  fluids. 

6.  Blood  of  huinan  cases. 
Berkefeld  filter  'N'  and  Mandler  filters. 

Controls  of  nasal  washings,  nasal  mucous  membranes,  blood  and 
spinal  fluids  of  patients,  generally  from  the  surgical  wards  to  eliminate 
the  possibility  of  contact  infection. 

Growth  is  generally  manifested  on  the  fifth  to  seventh  day  by 
clouding  of  mediums,  commencing  about  the  kidney  tissue  and  spread- 
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ing  upward  in  the  tube.  The  growth  settles  to  the  bottom  of  the 
tube.  Occasionally  the  growth  is  present  without  clouding  of  the 
medium.  The  growth  can  be  produced  in  solid  medium  and  single 
colonies  have  been  removed  from  such  growths  and  propagated. 

ORGANISM 

The  organism  grows  only  on  the  kidney  tissue  ascitic  medium  of 
Smith  and  Noguchi  and  is  strictly  anaerobic.  Under  dark  field  illumi- 
nation the  organism  occurs  as  minute  globular  refractile  forms  occur- 
ring singly  in  diploidal  form,  chains  and  clumps,  the  latter  form  pre- 
dominating, especially  in  the  older  cultures.  They  have  active  Brownian 
motion  but  no  true  motility.  They  show  the  same  form  in  stained 
preparations.  The  organism  has  an  average  diameter  of  0.25  microns. 
Young  cultures  and  those  grown  on  fluid  medium  are  Gram  positive. 
The  older  cultures  tend  to  be  Gram  negative. 

RESULTS 

1.  Pure  culture  has  been  obtained  from  filtrates  of  nasopharyngeal 
mucous  membrane  of  seven  human  cases.  Three  attempts  were  unsuc- 
cessful. The  organism  has  been  carried  through  to  the  sixteenth 
generation. 

2.  Pure  cultures  were  obtained  in  fifteen  out  of  twenty-three  fil- 
♦  trates    of    nasal    washings,    or   66   per   cent.     In    eight    instances    the 

organism  was  recovered  from  the  brains  of  rabbits  injected  with  the 
virus  obtained  from  nasal  washings  and  also  recovered  from  the  brains 
of  five  rabbits  succumbing  to  injections  of  the  organism. 

3.  The  organism  was  recovered  from  the  nasopharyngeal  mucous 
membrane  of  three  rabbits  injected  with  (a)  human  mucous  membrane 
filtrate;  (&)  sixth  generation  of  virus  from  human  mucous  membrane, 
and  (c)  a  culture  from  human  mucous  membrane  in  sixth  generation. 

In  two  instances  the  organism  was  recovered  from  the  brains  of 
rabbits  which  had  been  injected  with  the  mucous  membrane  filtrate  of 
rabbit  mucous  membrane. 

4.  The  organism  was  recovered  (a)  in  twelve  out  of  twenty-four 
human  cases,  and  {b)  from  brains  of  eight  rabbits  injected  with  the 
spinal  fluid  of  encephalitis  cases  and  from  the  brains  of  four  rabbits 
injected  with  the  organism  derived  from  the  spinal  fluid. 

5.  A  total  of  fifty-six  rabbit  brains  were  cultured  using  filtrates, 
brain  and  emulsion  of  brain.  Fifty-six  filtrates  were  cultured  with 
thirty-six  positive  results.  Ten  emulsions  gave  three  positive  results. 
Eleven  blocks  of  brain  were  inoculated,  with  ten  positive  results. 
There  was  a  series  of  seven  animal  (rabbit)  transmissions  initiated  by 
inoculation  of  the  Berkefeld  filtrate  of  a  human  nasopharyngeal  mucous 
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membrane  and  the  organism  was  recovered  following  each  transmission. 
A  three  months  old  glycerolated  filtrate  from  a  human  nasopharyngeal 
mucous  membrane  was  injected  into  animals  and  carried  through  two 
transmissions  and  the  organism  recovered  from  50  per  cent,  of  the 
rabbit  brains.  The  same  filtrate  when  four  months  old  was  injected 
into  two  rabbits  and  recovered  from  each. 

Monkey. — A  total  of  six  monkey  brains  were  cultured  with  five 
positive  results.  The  organism  was  also  grown  from  blocks  of  a 
glycerolated  brain  kept  in  the  refrigerator  for  three  and  one-half  months. 

Human  Brtiin. — We  have  obtained  the  organism  in  pure  culture 
in  three  cases.  We  obtained  the  organism  from  the  blood  of  tw^o 
cases,  both  of  the  wildly  maniacal  type  with  myoclonic  spasms. 

ANIMAL     INOCULATIONS 

Two  monkeys  have  succumbed  to  inoculation  of  culture.  In  one 
the  paralysis  of  the  hind  limbs  began  ten  weeks  after  inoculation ; 
there  w-as  ascending  paralysis  and  the  spinal  fluid  contained  68  cells 
per  c.c.  The  other  monkey  was  inoculated  with  a  culture  from  the 
nasopharyngeal  mucous  membrane  which  had  been  kept  in  fifty  per 
cent,  glycerin  on  ice  for  three  months.  The  animal  became  ill  after 
three  wrecks  and  died  with  a  picture  of  profound  lethargy  and  progres- 
sive paralysis  of  all  four  extremities.  About  50  per  cent,  of  the  ^ 
rabbits  inoculated  with  the  organism  have  succumbed  with  the  typical 
lesions.  The  incubation  period  has  varied  from  two  to  forty-two 
days.  Cultures  from  all  the  various  tissues  have  produced  the  disease 
in  rabbits  and  the  picture  has  often  been  typical  of  the  clinical  picture 
seen  in  man. 

CONCLUSIONS 

1.  The  organism  belongs  to  the  type  of  filtrable  organism,  similar 
to  that  described  by  Flexner  and  Noguchi  in  poliomyelitis. 

2.  It  is  strictly  anaerobic  and  will  not  grow  on  any  of  the  ordinary 
laboratory  mediums. 

3.  It  survives  in  50  per  cent,  glycerin  solution  when  kept  in  cold 
storage  for  at  least  four  months  and  produces  the  typical  lesions  of 
encephalitis  in  rabbits  and  monkeys. 

4.  It  resides  in  the  nasopharynx,  in  the  brain  and  in  the  spinal 
fluid. 

5.  It  is  dififerent  from  the  organism  causing  poliomyelitis. 


THE    CHRONICITY    IN    LETHARGIC   ENCEPHALITIS 

ISADOR    ABRAHAMSON,    M.D. 
Associate   Neurologist,   Mount   Sinai   Hospital,   and   Visiting  Neurologist, 

Montetiore  Home 

NEW     YORK 

During  the  past  eighteen  months  over  two  hundred  cases  of 
lethargic  encephahtis  have  come  under  our  care,  chiefly  in  Mount  Sinai 
Hospital  and  in  consultation  at  the  Jewish  Hospital,  Brooklyn.  The 
febrile  stage  of  most  of  these  patients  lasted  from  ten  to  twenty  days. 
When  that  stage  was  passed  and  convalescence  was  well  established, 
they  were  discharged  from  the  hospital.  As  a  visiting  physician 
watching  the  passage  of  these  patients  through  our  intern  service,  I 
at  first  thought  lethargic  encephalitis  was  an  infectious  disease  of 
sudden  onset  and  of  rapid  course  which,  if  terminating  happily,  would 
be  followed  by  a  less  rapid  but  complete  recovery.  The  cases  of  some 
patients  undoubtedly  conformed  to  this  view;  others,  in  which  the 
acute  stage  differed  in  no  way,  halted  in  their  recovery  and  were 
forced  to  return  to  the  Outpatient  Department  for  further  treatment. 
Still  other  patients  survived  the  acute  phase  only  to  enter  a  chronic 
progressive  stage.  With  every  month  that  passed,  more  of  these 
unfortunates  returned.  The  early  optimism  I  enjoyed  quickly  perished, 
and  I  learned  to  dread  this  disease,  so  often  fatal,  not  infrequently 
inflicting  permanent  damage  on  those  who  survived  it,  and  sometimes 
bringing  in  its  train  progressive  functional  deterioration. 

No  one  is  qualified  from  personal  experience  to  give  a  definitive 
characterization  of  lethargic  encephalitis,  and  least  am  I,  for  my 
experience  with  this  disease  has  been  gained  chiefly  among  the  racial 
group  of  the  Jewish  community  of  New  York  City  and  its  neighbor- 
hood.. Each  of  us  has  seen  his  little  section  of  the  epidemic  and  from 
it  has  drawn  his  own  conclusions,  which  are  neither  the  first  nor  the 
last  word,  but  merely  a  small  part  of  the  general  truth.  It  is,  there- 
fore, undesirable  at  this  stage  of  our  ignorance  to  risk  a  permanent 
distortion  of  our  view  of  the  disease  by  unduly  stressing  either  local 
or  personal  experience.  Hence,  without  pretence  to  completeness  and 
without  attempting  statistical  presentation,  I  shall  concern  myself 
merely  with  a  brief  description  of  some  of  the  chronic  types  and  per- 
sisting consequences  of  lethargic  encephalitis. 

THREE     ELEMENTS     IN     LETHARGIC     ENCEPHALITIS 

We  distinguish  three  elements  in  the  disease:  (1)  the  disease 
agents;  (2)  the  effect  of  these  agents  on  invaded  tissues,  and  (3)  the 
physiologic  and  psychologic  consequences  of  these  morbid  effects.   We 
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know  that  the  agents  sometimes  actively  persist  for  periods  far  exceed- 
ing the  usual  twenty  day  limit.  We  know  further  that  these  disease 
agents  sometimes  produce  irreparable  destruction  in  nerve  and  vascular 
tissues  and  perhaps  in  the  glandular  tissues.  Such  permanent  structural 
changes,  in  so  far  as  they  are  definitive  and  invariable,  can  scarcely  be 
classified  as  chronic ;  for  the  word  chronic  is  used  habitually  to  con- 
note not  merely  an  enduring,  but  also  an  active,  change  or  process. 
Nevertheless,  permanent  mechanical  defects  in  the  structure  of  the 
body,  although  themselves  invariable,  may  be  followed  by  progressive 
functional  deterioration  to  which  the  term  chronic  can  be  applied. 
And,  moreover,  the  deterioration  of  a  function,  even  if  not  itself  pro- 
gressive, may  entrain  a  gradual  disorganization  of  an  associated  func- 
tion. Hence,  the  chronicity  of  lethargic  encephalitis  may  have  its 
origin  in  any  one  of  the  three  elements  I  have  distinguished :  in  the 
disease  agents,  in  the  structural  alterations  these  produce,  and  in  the 
physiologic  consequences  of  these  alterations. 

Disease  Agent. — The  persisting  disease  agent  may  give  rise  to  a 
continuous  or  remitting  fever.  The  point  at  which  a  protracted  infec- 
tion merges  into  a  chronic  infection,  can  be  determined  only  by  the 
application  of  arbitrary  time  standards,  about  which  at  present  there  is 
no  conventional  agreement.  The  fever  is  probably  due  to  the  tissue 
response  to  the  organism  itself.  When  the  fever  finally  subsides  organ- 
isms may  still  survive  in  sheltered  sites,  where,  acting  with  greatly 
reduced  virulence,  they  may  insidiously  produce  progressive  lesions  ;  or, 
if  the  organism  itself  becomes  emasculated,  so  that  it  lacks  the  power  to 
destroy  or  to  injure  tissues,  a  toxicity  may  still  persist  of  a  potency 
sufficient  to  cause  gradual  cellular  damage  or  death  and  to  excite  in 
and  around  the  affected  cells  the  repair  reactions  consequent  to  such 
accidents.  For  instance,  Buzzard  has  shown  that  in  late  cases  of 
lethargic  encephalitis  atheromatous  changes  occur  in  the  blood  vessels 
of  the  central  nervous  system.  The  deposit  of  lime  salts  does  not 
occur  in  healthy  tissues.  In  the  cells  in  which  lime  salts  are  found, 
degeneration  has  preceded  its  deposit.  The  calcification  is,  so  to  speak, 
compensatory  to  failure  of  the  natural  repair  processes  of  the  degen- 
erated cells.  We  do  not  definitely  know,  however,  whether  the  toxin 
which  produces  the  vascular  degeneration  is  derived  directly  or  indi- 
rectly from  the  organism  of  lethargic  encephalitis.  As  the  endocrine 
glands  are  implicated  in  this  disease,  many  abnormal  chemical  changes 
accompany  it.  These  chemical  aberrations  aflfect  all  the  cells  of  the 
body,  but  the  calcareous  degeneration  is  found  chiefly,  if  not  solely, 
in  the  blood  vessels  of  the  central  nervous  system.  It  is,  therefore, 
unlikely  that  autogenous  chemical  changes  are  alone  responsible  for 
the  slowly  developing  vascular  defects.  In  other  words,  it  is  at  least 
probable  that  there  exists  a  chronic  and  toxic  type  of  the  disease. 
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Structural  Alterations. — The  structural  changes  which  endure  occur 
in  the  highly  organized  cells— nerve,  vascular  and  glandular  cells.  In 
the  present  state  of  our  knowledge,  we  deduce  the  nature  of  the  ana- 
tomic changes  in  these  cells  only  from  the  alteration  in  the  physiologic 
conduct.  Some  of  these  physiologic  alterations  are  not  permanent. 
Their  disappearance  presumably  depends  either  on  the  absorption  of 
inflammatory  exudates  or  on  the  gradual  extinction  of  the  disease 
agents,  permitting  the  functional  recovery  of  cells  which  were  not 
vitally  damaged.  As  our  observation  of  these  physiologic  changes  has 
lasted  at  most  only  eighteen  months,  it  is  possible  that  changes  which 
we  might  now  deem  permanent  may  yet  disappear ;  that  changes  which 
now  seem  stationary  may  later  become  progressive;  and  that  changes 
which  are  now  progressing  may  hereafter  become  stationary  or  even 
retrogress.  In  other  words,  we  are  not  yet  in  a  position  to  undertake 
the  defining  and  classifying  of  chronic  types  of  lethargic  encephalitis. 
All  that  our  present  knowledge  justifies  is  the  recording  of  the  signs 
that  tend  to  persist.  I  have  collected  these  persistent  signs,  and  for 
convenience  present  them  in  the  groups,  somatic,  endocrine  and  mental. 

Physiologic  and  Psychologic  Consequences  of  Alterations.  —  The 
persistent  somatic  signs  are  fatigability,  diplopia,  blurred  vision,  optic 
neuritis  and  optic  atrophy,  faulty  accommodation,  nystagmoid  move- 
ments in  extreme  lateral  positions  and  slight  differences  in  the  width 
of  the  palpebral  apertures,  lack  of  facial  expression,  tongue  tremors 
and  deviations,  peripheral  palsies,  a  pseudo-Parkinson  syndrome,  fine 
and  coarse  tremors  of  the  extremities,  a  hemiplegic  spastic  attitude  of 
the  upper  extremity,  dragging  of  the  leg  and  increased  resistance  to 
passive  movements  with  exaggerated  deep  reflexes,  propulsion  and 
retropulsion,  unsteadiness  and  titubation,  careful,  short  or  unequal 
steps  and  other  disturbances  of  gait  and  attitude,  chorea,  athetosis, 
dystonia,  epilepsy,  aphasia,  all  varieties  of  sensory  disturbances  and  a 
transverse  myelitis  syndrome  which  may  lead  to  death  from  decubitus 
or  pyelonephritis. 

Among  the  endocrine  signs  are  obesity,  menstrual  irregularity, 
especially  amenorrhea,  Sergent  lines,  dermography,  von  Graefe, 
Moebius  and  similar  eye  signs,  hyperhidrosis  and  anhidrosis,  polyuria, 
low  blood  pressure,  persistent  slow  pulse  and  tachycardia,  either  con- 
stant or  paroxysmal,  labored  breathing  and  asthma,  impotence  and 
medullary  crises. 

Among  the  mental  symptoms,  those  observed  during  the  acute  stage 
of  the  disease  may  long  persist  in  a  mitigated  form.  If  the  disease 
has  been  acute,  especially  if  meningo-encephalitis  signs  occurred,  the 
patient  may  remain  as  if  stunned  for  months.  Frequently  an  amnesia 
exists  during  part  of  or  the  whole  period  of  the  disease.  It  may  even 
be  retro-active.    Some  patients  confabulate  to  fill  in  the  memory  gaps, 
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especially  such  as  developed  a  confusional  psychosis  of  the  Korsakoff 
type.  Patients  are  seldom  desirous  of  leaving  the  hospital.  When  they 
return  to  their  homes  even  those  who  were  quiet  while  in  the  wards 
may  become  peevish  and  complaining,  so  that  often  the  family  begs 
us  to  take  the  patient  back.  This  irritability  may  be  combined  with 
wilfulness  and  anxiety.  Part  of  this  mental  state  arises  from  the  belief 
of  the  patient  and  of  his  friends  that  death  has  been  evaded  only  by  a 
miracle.  Sometimes  depressions  and  hypomanias  develop ;  at  other 
times  hebephrenic  episodes  are  seen ;  and  even  fully  elaborated  psy- 
choses may  appear,  which  the  family  or  personal  history  leads  one 
to  suspect  are  due  to  hereditary  tendencies  which  the  infection  has 
brought  out.  Many  weeks  or  even  months  usually  elapse  before  these 
patients  return  to  work,  for  they  are  timid,  fearful  and  tired,  and 
unable  to  apply  themselves.  To  their  incapacity  is  added  a  marked 
emotionalism.  They  linger  in  bed  far  into  the  day,  and  when  they 
arise  they  sit  about  unoccupied  and  vaguely  restless.  Some  are  defi- 
nitely hysterical ;  many  acutely  neurasthenic.  The  uncontrollable 
laughing  and  crying  of  the  convalescent  case  of  lethargic  encephalitis 
recalls  the  emotional  instability  seen  in  multiple  sclerosis  and  in  pseu- 
dobulbar palsy. 

Children  show  the  same  mental  defects  as  adults.  Some,  however, 
in  whom  the  disease  began  with  insomnia,  for  months  remain  drowsy 
by  day  but  wakeful  and  irritable  at  night. 

Besides  these  mild  forms,  severe  mental  disturbances  may  persist 
or  develop.  I  have  seen  both  grave  delusional  and  confusional  psy- 
choses, as  well  as  a  form  of  amentia  resembling  dementia  paralytica 
(except  that  grandiose  ideas  are  absent). 

In  this  brief  enumeration  of  such  symptoms  and  signs  of  lethargic 
encephalitis  as  are  remarkable  for  their  persistence,  I  have  not 
attempted  to  separate  the  stationary  from  the  progressive,  or  the  per- 
sistent from  the  permanent.  In  some  cases,  although  the  lesion  may 
be  permanent,  the  physiologic  consequence  may  doubtless  be  adequately 
compensated  and  the  functional  disturbance  may  disappear.  In  other 
cases  compensation  may  be  imperfect,  or  it  may  be  lacking  and  a  con- 
stant and  invariable  functional  disturbance  persist.  And  if,  as  in  the 
case  of  the  internal  secretions,  the  affected  function  belongs  to  a  con- 
federacy of  functions,  the  whole  confederacy  may  be  deranged  and 
thus  indirectly  a  progressively  increasing  defect  develop.  This  effect 
of  implication  of  associated  functions  is  best  seen,  not  in  the  physi- 
ologic but  in  the  psychologic,  disturbance.  Heredity,  environment 
and  age  may  enhance  or  diminish  the  mental  defect  and  may  deter- 
mine its  development,  its  persistence  or  its  disappearance.  The  factors 
in  the  chronicity  of  the  disturbance  of  lethargic  encephalitis  are  thus 
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not  merely  the  disease  agent  and  the  resistance  of  the  person  to  this 
organismal  invasion,  but  also  the  general  functional  integrity  of  the 
individual  and  the  nature  of  his  environment. 

CHRONIC   AND    PROGRESSIVE    FORMS   OF    LETHARGIC    ENCEPHALITIS 

Cases  of  prgtracted  and  imperfect  recovery,  as  well  as  cases  in 
which  the  deterioration  of  particular  functions  progresses,  are  in 
many  instances  to  be  considered  not  as  chronic  types  of  lethargic 
encephalitis,  but  as  examples  of  the  effect  of  the  disease  on  persons 
of  certain  types  or  circumstance.  In  some  instances  such  cases 
undoubtedly  merit  classification  as  chronic  types.  Thus,  we  may  dis- 
tinguish as  a  separate  type  the  group  of  chronic  cases  which  resemble 
Parkinson's  disease.  Another  type  comprises  the  chronic  choreas ; 
still  another,  the  progressive  dystonias  and  a  fourth,  the  cases  of  pro- 
gressive myelitis  which  in  my  experience  usually  end  fatally.  Other 
chronic  and  progressive  forms  may  have  been  observed  which  are  not 
within  my  experience.  I  shall  not  attempt  to  describe  these  four  types, 
and  I  shall  only  mention  without  discussing  the  noteworthy  fact  that 
multiple  sclerosis  is  not  a  sequel  to  lethargic  encephalitis. 


CHOREO-ATHETOID     AND     CHOREOPSYCHOTIC     SYN- 
DROMES   AS    CLINICAL   TYPES    OR    SEQUELAE 
OF     EPIDEMIC     ENCEPHALITIS  * 

LaSALLE    ARCHAMBAULT,    M.D. 
albany,  n.  y. 

Epidemic  encephalitis,  also  known  as  lethargic  encephalitis,  nona, 
infectious  ophthalmoplegia  and  by  various  other  designations,  has 
only  recently  sprung  into  prominence  but  by  reason  of  its  rapid  spread 
over  the  greater  part  of  both  hemispheres  in  less  than  two  years,  it 
has  engrossed  to  an  unparalleled  degree  the  attention  of  scientists 
throughout  the  world.  Although  von  Economo's  first  description  of 
this  disease  only  dates  back  to  the  spring  of  1917  the  amount  of 
literature  concerning  it  has  already  reached  incredible  proportions,  a 
fact  which  has  served  promptly  to  vulgarize  the  symptomatology  and 
diagnostic  features  of  this  newly  isolated  afifection  and  also  to  provide 
us  with  a  preliminary  knowledge  of  the  character  and  distribution  of 
the  underlying  histologic  changes. 

It  seems  well  established  that  the  lesions  involve  with  especial  pre- 
dilection the  tegmentum  of  the  pontopeduncular  region  and  the  basal 
ganglions,  and  give  rise  clinically,  in  the  majority  of  cases,  to  a  fairly 
distinctive  symptomatic  picture  characterized  essentially  by  fever,  pro- 
gressive lethargy  and  asthenia,  ocular  and  facial  palsies,  more  or  less 
generaHzed  rigidity  or  passivity  and  occasional  myoclonic  twitchings. 
The  frequent  occurrence,  however,  of  quite  dissimilar  though  almost 
equally  typical  syndromes  afifords  presumptive  evidence  that  in  this 
disease  the  histologic  changes  may  be  disseminated  through  the  entire 
nervous  system  with  focal  predominance  at  any  given  level.  It  prob- 
ably will  be  shown  in  time  that,  much  in  the  same  fashion  as  in 
poliomyelitis,  the  changes  in  epidemic  encephalitis  are  generalized  in 
the  great  majority  of  cases  and  that  what  is  now  regarded  as  the 
classic  clinical  physiognomy  of  the  disease  simply  depends  on  the 
commonly  overwhelming  preponderance  of  the  lesions  in  the  peri- 
ventricular gray  matter  compassed  by  the  striatothalamotegmental 
region.  This  is  indeed  the  favorite  localization  of  the  morbid  process 
in  epidemic  encephalitis  and  its  clinical  expression  has  been  so  abun- 
dantly studied  and  widely  depicted  that  it  can  hardly  escape  detection. 
It  is  just  as  important  to  recognize  the  more  unusual  or  atypical  forms 
of  the  disease,  though,  be  it  stated  at  once,  they  are  atypical  only 
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by  contrast  with  the  more  familiar  chnical  picture  sketched  in  the 
foregoing.  In  reality  they  represent  various  aberrant  or  level  types 
in  which  the  salient  clinical  features  are  so  strikingly  foreign  to  the 
usual  cardinal  grouping  that  diagnosis  is  frequently  jeopardized.  Many 
clinical  types  of  epidemic  encephalitis  have  already  been  encountered 
and  described  and  the  constant  report  in  the  literature  of  additional 
syndromes  bids  fair  to  extend  almost  indefinitely  the  possibility  of 
revised  classification  of  the  numerous  forms  or  syndromes  to  which 
the  remarkably  protean  symptomatology  of  the  disease  may  give  rise. 

Several  authors  have  already  hazarded  a  practical  tabulation  of 
the  various  clinical  types  of  epidemic  encephalitis,  and  to  some  such 
a  classification  at  this  time  may,  perhaps,  seem  somewhat  premature, 
but  when  one  fully  realizes  the  not  infrequent  difficulties  in  differential 
diagnosis  which  arise  in  connection  with  certain  forms  resembling 
alcoholic  delirium  or  general  paresis,  cerebral  tumor  or  cerebral  abscess, 
acute  meningitis  or  poliomyelitis,  vascular  lesions  of  the  cerebellum, 
etc.,  any  attempt  at  early  classification  will  be  conceded  to  be  both 
a  judicious  and  laudable  efiFort.  Furthermore,  it  is  no  idle  task  to 
utilize  the  valuable  and  suggestive  data  furnished  by  the  variable  cHnical 
aspects  of  epidemic  encephalitis  in  a  legitimate  endeavor  to  elucidate 
many  obscure  problems  of  cerebral  physiology  and  localization.  There 
can  be  no  doubt  that  the  intensive  study,  both  anatomic  and  clinical, 
of  this  newly  identified  cerebrospinal  afifection  promises  to  shed  much 
light  on  the  pathogenesis  of  several  hitherto  baffling  neurologic  dis- 
orders such  as  paralysis  agitans,  choreiform  and  athetoid  states,  endo- 
crinal  dysfunctions  and  even  certain  psychoses  and  psychoneuroses. 

The  various  clinical  forms  of  epidemic  encephalitis  thus  far  sig- 
nalized include  the  following  types :  lethargic,  cataleptic,  polioenceph- 
alitic,  anterior  and  posterior  poliomyelitis.  Parkinsonian,  acute  psy- 
chotic, epileptomaniacal,  meningitic,  meningoradicular,  polyneuritic, 
cerebellar,  hemiplegic,  diplegic,  monoplegic,  as  well  as  a  form  occurring 
in  infants  and  called  for  this  reason  encephalitis  neonatorum.  In 
reality  there  are  still  other  types,  and  by  the  time  the  chapter  devoted 
to  this  disease  has  been  fully  written  we  probably  will  find  that  it 
embraces  clinical  syndromes  that  reproduce  with  surprising  precision 
the  outstanding  features  of  many  of  the  known  acute  and  subacute 
diseases  of  the  nervous  system. 

A  point  which  cannot  be  too  strongly  emphasized  is  that  aside  from 
a  classification  based  on  predominating  clinical  features  and  intended 
to  establish  the  existence  of  level  types,  a  classification  based  on  the 
course  or  evolution  of  the  disease  must  likewise  receive  due  considera- 
tion.    Some  authors  regard  the  disease  as  having  essentially  an  acute 
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onset,  while  others  describe  the  onset  as  subacute  or  insidious.  The 
fact  seems  to  be  that  both  modes  of  onset  are  about  equally  common. 
The  duration  of  the  disease  is  extremely  variable,  stated  by  most 
observers  as  being  approximately  eight  weeks  in  the  majority  of  cases. 
A  hyperacute  or  fulminating  course  is  extremely  rare,  yet  I  have 
seen  two  undoubted  cases  of  epidemic  encephalitis  terminate  fatally  in 
less  than  a  week  with  acute  bulbar  paralysis.  It  is  becoming  more 
and  more  evident  likewise  that  a  very  prolonged  or  chronic  course 
extending  over  several  months  is  far  from  uncommon  and  this  fact 
is  of  the  greatest  importance  in  explaining  the  frequent  relapses  or  the 
recrudescence  of  certain  symptoms  observed  in  patients  who,  because 
of  the  relatively  mild  and  purely  evanescent  character  of  their  initial 
disturbances,  have  been  prematurely  discharged  from  hospital  service 
or  allowed  to  resume  work.  This  same  factor  of  chronicity  affords 
an  explanation  of  certain  unusual  syndromes  which  soon  follow  the 
complete  disappearance  of  a  few  abortive  manifestations  of  the  usual 
type  of  the  disease  and  even  continue  to  develop  in  the  pseudoconvales- 
cent  stage  until  a  fairly  well  defined  parkinsonian  or  choreoathetoid 
syndrome  is  materialized.  Under  these  circumstances  we  are  apt 
to  interpret  such  developments  as  sequelae  of  the  disease,  while  in 
reality  they  are  simply  the  expression  of  slowly  evolving  degenerative 
changes  in  the  cellular  complexes  of  the  basal  ganglions  engendered 
by  a  prolonged  or  even  stealthily  increasing  inadequacy  of  the  vas- 
cular supply.  Finally,  the  occurrence  of  an  abortive  form  of  epi- 
demic encephalitis  is  of  the  greatest  importance  and  it  is  more 
than  likely  that  the  number  of  cases  belonging  under  this  head  fully 
equals  or  even  exceeds  that  of  frankly  developed  cases.  Here  again 
the  true  origin  of  transitory  or  substantially  recoverable  though  fre- 
quently severe  types  of  psychoneurosis  and  mental  disorder  may  remain 
totally  unsuspected. 

I  have  seen  a  total  of  about  sixty  cases  in  which  the  diagnosis  of 
epidemic  encephalitis  could  be  postulated  with  relative  certainty.  A 
factor  on  which  I  have  relied  to  a  considerable  extent  is  the  presence  of 
changes  in  the  cerebrospinal  fluid,  more  particularly  a  cell  count  varying 
from  10  to  200  per  cubic  millimeter  associated  with  a  definitely  positive 
globulin  reaction  and  with  otherwise  negative  findings,  i.  e.,  a  negative 
Wassermann  reaction  and  absence  of  micro-organisms.  Many 
observers  have  reported  series  of  cases  in  which  the  spinal  fluid  was 
almost  universally  negative.  Such  has  not  been  my  experience  and 
in  the  great  majority  of  cases  the  fluid  was  definitely  pathologic. 
I  believe  that  the  laboratory  findings  depend  very  largely  on  the 
stage  of  the  disease  and  that  the  conditions  are  analogous  to  those 
encountered   in   poliomyelitis,   namely,   the    frequent  disappearance  of 
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definite  changes  in  the  spinal  fluid  after  two  or  three  weeks.  Aside 
from  the  fact  that  there  are  mild  or  abortive  cases  with  minimum 
modifications  of  the  spinal  fluid,  there  can  be  no  doubt  that  many 
cases  of  epidemic  encephalitis  come  under  proper  observation  long  after 
the  truly  initial  phase  of  the  disease.  This  combination  of  factors  may 
account  in  part  at  least  for  the  apparent  discrepancies  in  the  report  of 
different  clinicians. 

Included  in  the  series  of  sixty  cases  which  have  come  under  my 
observation  were  instances  which  correspond  to  most  of  the  types 
thus  far  described  in  connection  with  this  disease.  Though  pains  in 
the  extremities  and  cerebellar  manifestations  were  not  particularly 
uncommon,  I  have  not  seen  frankly  polyneuritic,  herpetic  or  cerebel- 
lar types.  I  have  seen,  hov^ever,  eight  or  nine  cases  which  deserve 
to  be  designated  as  choreopsychotic  and  choreo-athetoid  types  of  epi- 
demic encephalitis  because  such  manifestations  represented  in  these 
cases  the  persistently  predominating  features  of  the  clinical  picture. 
Inasmuch  as  these  clinical  forms  do  not  seem  to  have  attracted 
much  attention,  at  least  so  far  as  one  may  judge  from  the  relatively 
meager  reference  to  them  in  the  literature,  it  has  seemed  useful  to 
publish  a  few  case  histories  which  serve  to  illustrate  these  rather 
unusual  types  of  epidemic  encephalitis.  This  does  not  mean,  of 
course,  that  either  choreiform  twitchings  or  psychotic  manifestations 
have  not  been  frequently  recorded  in  connection  with  the  disease. 
On  the  contrary,  in  the  very  earliest  accounts  of  lethargic  encephalitis 
emanating  from  Great  Britain  and  France,  more  particularly  in  the 
report  of  the  special  British  government  board  ^  and  in  the  initial 
communications  of  Netter,^  the  occurrence  of  choreiform  or  analogous 
movements  in  some  cases  was  emphasized.  In  this  country,  Bassoe  ^ 
was  apparently  the  first  to  note  these  same  phenomena  which  were 
present  in  four  of  the  twelve  cases  originally  reported  by  him.  The 
choreiform  twitchings  involved  the  extremities  and  in  two  of  the  cases 
were  confined  to  the  left  leg. 

In  all  of  these  cases,  however,  the  choreiform  jerkings  simply 
represented  one  of  the  many  striking  features  in  the  clinical  grouping. 
The  same  is  true  of  another  hyperkinetic  phenomenon  more  recently 
identified  and  consisting  of  rapid  rhythmic  myoclonic  twitchings  in 
the  abdominal  wall,  the  face  and  the  extremities,  resembling  the  shock- 
like contractions  induced  by  electrical  stimulation.     This  myoclonus, 

1.  Report  on  an  Inquiry  Into  an  Obscure  Disease,  Encephalitis  Lethargica, 
Local  Government  Board  Reports  on  Public  Health  and  Medical  Subjects, 
N.  S.  121,  London,  H.  M.  Stationery  Office. 

2.  Netter:    L'encephalite  lethargieque.   Paris   med.   8:8    (Aug.   3)    1918. 

3.  Bassoe,  Peter:  Epidemic  Encephalitis  (Nona),  J.  A.  M.  A.  72:971 
(April  5)    1919. 
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which  was  described  more  particularly  by  Sicard  and  Kudelski,*  Saba- 
tini,^  and  Reilly,*^  is  quite  commonly  observed,  now  that  attention  has 
been  directed  to  it,  in  cases  of  epidemic  encephalitis  irrespective  of 
the  clinical  type  under  observation.  In  some  instances,  however,  it 
constitutes  such  a  predominating  feature  that  Sicard  and  Kudelski 
were  led  to  isolate  a  special  form  to  which  they  have  given  the  name 
of  "encephalite  aigiie  myoclonique."  In  this  type  of  the  disease  the 
myoclonic  twitchings  are  described  as  brief,  rapid  and  explosive,  of 
distinctly  rhythmic  character  and  involving  the  musculature  of  the 
limbs,  face  and  diaphragm;  they  are  preceded  by  lancinating  pains, 
headache  and  moderate  fever  and  persist  throughout  the  delirious  and 
stuporous  manifestations  which  eventually  develop  and  usually  prove 
fatal.  The  ordinary  symptoms  of  epidemic  encephalitis,  such  as  som- 
nolence and  ocular  palsies,  are  wanting.  Sabatini  hkewise  has  laid 
great  stress  on  the.  frequent  occurrence  of  myoclonic  phenomena  and 
has  given  an  excellent  description  of  the  symptom  which  fully  tallies 
with  that  of  the  preceding  authors:  Sabatini  insists  on  the  fact  that 
in  some  cases  the  jerkings  simulated  actual  chorea.  It  should  be 
stated,  however,  that  there  are  very  essential  differences  between 
chorea  and  rhythmic  myoclonus,  and  that  in  reporting  the  present 
series  of  cases  I  have  in  mind  truly  choreiform  or  choreo-athetoid 
manifestations  and  not  regular  rhythmic  spasms. 

As  regards  psychic  disturbances  in  epidemic  encephalitis,  their 
common  occurrence  has  been  signalized  from  the  very  start  and  many 
authors  have  called  attention  more  particularly  to  the  nocturnal  agita- 
tion with  delirious  states  of  hallucinatory  or  even  delusional  char- 
acter. Here  again  in  the  majority  of  cases  the  psychic  disorder  has 
been  merely  one  symptom  of  an  otherwise  well  characterized  instance 
of  the  usual  type  of  epidemic  encephalitis.  In  some  cases,  however, 
the  mental  confusion,  agitation,  hallucinosis,  etc.,  have  been  so  markedly 
predominant  as  to  quite  overshadow  all  the  other  features  of  the 
disease  and  to  legitimate  the  description  of  an  "acute  psychotic  type." 
Tilney  ^  has  thus  designated  this  form  of  the  disease.  Rather  similar 
observations  were  published  by  House  ®  and  others,  and   as   far  as 

4.  Sicard  and  Kudelski :  L'encephalite  aigiie  myoclonique,  Bull,  de  la  Soc. 
med.  d.  hop.  44:94   (Jan.  23)   1920. 

5.  Sabatini :  Lethargic  Encephalitis :  Symptoms  and  Course,  Policlinico 
27:97   (Jan.  26)    1920;  abstr.,  J.  A.  M.  A.  74:1057   (April   10)    1920. 

6.  Reilly,  Thomas  F. :  Hitherto  Undescribed  Sign  in  Diagnosis  of  Lethargic 
Encephalitis,  J.  A.  M.  A.  74:735    (Mrach   13)    1920. 

7.  Tilney:  Epidemic  Encephalitis,  A  Preliminary  Consideration  of  Some  of 
Its  Prominent  Clinical  and  Pathological  Manifestations,  Neurol.  Bull.  2:106 
(March)   1919. 

8.  House,  W. :  Epidemic  (Lethargic)  Encephalitis,  J.  A.  M.  A.  74:372 
(Feb.  7)    1920. 
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the  psychic  disturbances  are  concerned,  the  cases  reported  by  these 
authors  were  remarkably  similar  to  those  described  in  the  present 
article. 

The  combination  of  marked  and  persistent  psychic  disturbances 
with  incessant  choreiform  jerkings  as  the  outstanding  features  of  a 
syndrome  produced  by  epidemic  encephalitis  appears  to  be  far  more 
uncommon,  and  typical  cases  of  this  sort  were  not  encountered  in 
the  literature  until  very  recently  when  a  further  contribution  to  this 
subject  by  Bassoe  ®  came  to  my  notice.  Two  of  the  cases  reported 
by  this  author  somewhat  resemble  those  which  have  come  under  my 
observation  and  which  are  herein  designated  as  the  choreopsychotic 
type.  This  form  of  the  disease  is,  I  believe,  far  more  common  than 
is  generally  supposed. 

Typical  choreic  and  choreo-athetoid  or  frankly  athetoid  syndromes 
and  other  related  spasmodic  states  occasioned  by  epidemic  encephalitis 
have  been  particularly  infrequent  and  have  been  encountered  mainly 
as  tardy  or  residual  developments.  Cases  belonging  under  this  head- 
ing have  been  reported  by  Pierre  Marie  and  Mile.  G.  Levy,^"  Souques, 
Lesne  ^^  and  von  Economo.^^  Marie  and  Levy  published  the  case 
histories  of  seven  out  of  thirteen  cases  of  this  kind.  In  two  of  the 
cases  the  hyperkinetic  phenomena  were  essentially  choreic  in  type, 
while  in  four  others  the  movements  consisted  of  rather  coarse  dis- 
placements of  great  amplitude  in  the  leg  or  arm,  or  in  both  extremities 
on  the  same  side,  accompanied  by  oblique  flexion  or  extension  of  the 
head.  These  spasmodic  manifestations  were  not  rapid  and  jerky  but 
rather  slow  and  relatively  rhythmic  and  coordinate.  The  authors 
feel  that  they  cannot  assimilate  these  disorders  to  any  of  the  actually 
recognized  categories  of  involuntary  spasmodic  phenomena.  Lesne's 
article  deals  essentially  with  the  development  of  choreiform  move- 
ments after  the  acute  stage  of  lethargic  encephalitis  or  as  a  sequel  of 
influenza.  Personal  observations  are  recorded  and  the  earlier  expe- 
riences of  Netter,  Marie  and  Souques  with  analogous  conditions  are 
summarized.  Von  Economo  has  reported  an  interesting  case  of  leth- 
argic encephalitis  remarkable  for  its  chronicity,  in  which  the  condition 

9.  Bassoe,  Peter :  The  Delirious  and  the  Meningoradicular  Types  of  Epi- 
demic Encephalitis,  J.  A.  M.  A.  74:1009    (April   10)    1920. 

10.  Marie,  Pierre,  and  Levy,  Mile.  G. :  Plusieurs  cas  de  mouvements  involon- 
taires  d'aspect  particulier  apparus  apres  un  episode  febrile  grippal  et,  pour 
certains,  apres  des  signes  d'encephalite  lethargique,  Rev.  neurol.  35:300,  511, 
1919. 

11.  Lesne:  Mouvements  choreiformes  observes  a  la  suite  de  I'encephalite 
lethargique  ou  de  I'influenza,  Bull.  Soc.  med.  d.  hop.,  Nov.  29,   1918. 

12.  Von  Economo:  Encephalitis  lethargica  chronica,  Miinchen.  med. 
Wchnschr.  66:1311    (Nov.   14)    1919. 
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had  an  acute  onset  and  exhibited  a  number  of  remissions  until  more 
serious  involvements  eventually  appeared  and  proved  fatal  almost 
two  years  after  the  initial  symptoms.  The  patient  gradually  developed 
the  syndrome  of  pseudobulbar  paralysis  associated  with  typical  ath- 
etoid  manifestations.  It  was  characterized  by  dysphagia,  dysarthria, 
dysphonia.  paresis  of  the  lingual  and  palatal  musculature,  general- 
ized rigidity,  spasmodic  laughter  and  choreo-athetoid  movements  in 
the  face  as  well  as  in  the  upper  and  lower  extremities.  The  trans- 
itory improvement  concerned  more  especially  the  cranial  nerve  func- 
tions whereas  the  athetoid  disorders  steadily  increased  in  severity. 
At  times,  however,  all  the  symptoms  seemed  to  recede  only  to  return 
in  more  alarming  form. 

CHOREO-ATHETOID    TYPE 

Case  1. — C.  W.,  aged  57,  married,  a  traveling  salesman,  was  seen  by  me 
May  5,  1919,  about  three  months  after  the  onset  of  his  disturbances.  Reli- 
able data  were  obtained  from  his  family  physician  regarding  the  initial  phase 
of  his   disease. 

History. — His  family  and  personal  history  yielded  nothing  of  significance 
for  the  interpretation  of  his  actual  nervous  disorder.  Both  the  patient  and 
his  physician  were  quite  sure  that  he  had  not  had  influenza  and  that  the 
first  episode  in  his  iUness  was  the  appearance  of  a  large  and  annoying  car- 
buncle on  the  back  of  the  neck  during  the  first  days  of  February,  1919.  Shortly 
thereafter  the  patient  became  feverish  and  drowsy,  complained  of  blurred 
vision  and  diplopia  and  developed  bilateral  facial  paralysis.  There  was  neither 
vertigo  nor  vomiting,  but  pain  of  considerable  severity  was  felt  over  a  cir- 
cumscribed area  in  the  right  parietal  region  which,  judging  from  the  patient's 
own  description,  had  all  the  characters  of  "clavus  hystericus."  He  soon  showed 
evidence  of  some  weakness  in  the  extremities  on  the  left  side  and  exhibited 
restless  movements  in  the  trunk  and  extremities.  He  was  seen  at  that  time 
by  a  consultant  and  lumbar  puncture  was  performed.  The  spinal  fluid  is  said 
to  have  been  entirely  negative.  The  blood  and  urine  were  likewise  negative. 
The  patient  had  a  slow  and  tedious  convalescence  with  unsatisfactory  retro- 
gression of  some  of  his  disturbances  and  decided  aggravation  of  others. 

Examifiation. — When  seen  by  me  for  the  first  time.  May  5,  1919,  he  com- 
plained of  recurrent  facial  weakness,  disordered  speech  and  uncontrollable 
movements  of  his  face  and  extremities.  Neurologic  e.xamination  showed  that 
his  contentions  were  justified.  Whether  standing  or  sitting  some  part  of  the 
body  was  almost  constantly  in  motion,  the  face  and  left  lower  extremity 
assuming  the  major  share  of  the  otherwise  general  instability.  In  the  sitting 
posture  the  trunk  exhibited  rather  slight  oscillations  either  forward  and  back- 
ward or  laterally,  the  head  was  slowly  rotated  from  side  to  side  and  at  the 
same  time  thrown  slightly  backward,  the  eyes  were  held  semiclosed  by  the 
constant  wrinkling  of  the  forehead  and  orbiculopalpebral  spasm,  the  expres- 
sion being  typically  that  of  one  attempting  to  distinguish  a  distant  object  in 
the  full  glare  of  the  sun,  with  perhaps  the  added  appearance  of  acute  anxiety 
and  distress.  The  angle  of  the  mouth  on  either  side  was  likewise  occasion- 
ally retracted  and  the  lips  curled  or  twisted  in  various  ways.  The  hands  and 
forearms  were  now  and  then  the  seat  of  restless  fidgety  movements  of  prona- 
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tion  together  with  clutching  movements  of  the  fingers,  but  the  unrest  mani- 
fested in  the  upper  extremities  was  minimal  when  compared  with  that  observed 
in  the  lower  extremities.  There  was  ceaseless  shuffling  of  both  feet  and  more 
particularly  of  the  left  foot  which  was  constantly  displaced  forward  and  back- 
ward cr  laterally,  or  else  only  the  heel  or  forepart  of  the  foot  was  alter- 
nately moved  inward  and  outward.  Occasionally  the  knee  was  repeatedly 
adducted  and  abducted.  His  gait  showed  slight  dragging  of  the  left  lower 
extremity  with  uneven  stepping.  There  was  no  gross  paralysis  in  the  limbs, 
he  could  execute  all  the  ordinary  movements  usually  tested  but  his  motor 
power  was  generally  subnormal  with  more  appreciable  loss  on  the  left  side. 
His  grasp,  registered  with  Mathieu's  dynamometer,  gave  70  on  the  right  side 
and  50  on  the  left.  The  tendon  reflexes  were  all  hyperactive  and  distinctly 
more  so  on  the  left  side,  but  neither  ankle  clonus,  Babinski  nor  Oppenheim 
phenomena  could  be  elicited.  The  abdominal  and  cremasteric  reflexes  were 
not  ol)tained.  The  left  facial  nerve  was  decidedly  paretic  in  its  lower  branch, 
faintly  so  in  its  upper  branch.  Ocular  excursion  was  excellent  in  all  direc- 
tions save  as  regards  convergence  which  was  practically  nil.  The  pupils  were 
small,  perfectly  rounded  and  reacted  neither  to  light  nor  to  accommodation. 
The  eyegrounds  were  negative.  His  speech  was  dysarthric  with  occasional 
approach  to  explosiveness  and  his  voice  was  distinctly  high  pitched.  The 
tongue  was  not  deviated  when  first  protruded  though  it  was  afterward  con- 
stantly shifted  from  side  to  side.  The  soft  palate  and  pharynx  appeared 
functionally  normal.  During  the  entire  consultation  the  patient  emitted  plain- 
tive grunting  sounds,  which  manifestations  may,  however,  have  been  purely 
hysterical  features  as  the  man  had  always  been  a  rather  high  strung  nervous 
individual.  This  symptom  was  not  present  at  subsequent  examinations.  There 
were  no  disturbances  of  superficial  and  deep  sensibility  nor  of  the  special 
senses  and  the  general  physical  findings  were  negative.  The  intellectual  facul- 
ties were  absolutely  intact. 

Course.— I  did  not  have  the  opportunity  of  seeing  this  patient  again  until 
Sept.  23,  1919.  He  then  complained  of  transitory  pain  and  soreness  on  the 
top  of  the  head  and  was  still  restless,  uneasy  and  mentally  distressed  by 
his  prolonged  illness.  Physical  examination  revealed,  however,  a  striking 
amelioration.  His  motor  strength  had  largely  returned,  his  grasp  now  regis- 
tered 120  and  110  with  the  dynamometer,  his  facial  palsy  had  entirely  cleared 
up  and  his  gait  was  normal.  The  pupils,  however,  remained  totally  reaction- 
less,  speech  was  still  defective  with  a  tendency  to  explosive  features  and  he 
continued  to  exhibit  the  slow  unceasing  contortions  of  the  face  and  the  rest- 
less movements  of  the  left  leg  and  foot.  The  grimaces  and  head  displacements 
had  all  the  characters  of  genuine  athetosis  whereas  the  movements  in  the 
extremities    were   more   closely   akin   to   choreiform   disturbances. 

He  was  seen  again  Nov.  U  1919,  Jan.  12,  and  April  16,  1920,  and  his  con- 
dition had  not  materially  changed  except  as  regards  steady  improvement  in 
general   strength   and  nutrition. 

Case  2.— L.  S.,  a  man  27  years  of  age,  married,  employed  in  a  cigar  factory, 
born  in  Poland,  which  he  left  when  still  young,  could  give  no  definite  infor- 
mation concerning  his   family  history. 

History.— As\A&  from  the  ordinary  diseases  of  childhood,  he  had  always 
enjoyed  excellent  health,  was  a  diligent  worker,  used  tobacco  in  moderation 
and  denied  alcoholic  indulgence  and  venereal  infection.  He  was  sent  to  me, 
Oct.  10,  1919,  by  a  former  pupil  for  an  opinion  regarding  the  nature  and 
prognosis  of  very   severe  muscular  twitchings   which   had  developed  progres- 
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sively  after  an  obscure  meningeal  disorder  associated  with  severe  mental 
derangement.  The  history  of  the  events  which  led  up  to  his  present  condi- 
tion was  supplied  by  his  physician  who  stated  that  the  patient  had  had  a 
severe  attack  of  influenza  during  November,  1918,  from  which  he  recovered 
with  extreme  slowness.  Early  in  January,  1919,  he  rapidly  developed  acute 
mental  disturbances  with  maniacal  agitation  and  during  three  weeks  was 
absolutely  out  of  his  mind  and  had  to  be  constantly  watched  and  frequently 
restrained.  A  detailed  account  of  all  the  features  of  this  illness  unfortu- 
nately could  not  be  obtained  except  the  fact  that  this  transitory  mental  dis- 
turbance was  accompanied  throughout  by  fever,  rigidity  of  the  neck  and  fre- 
quent jerky  movements  in  the  head  and  extremities.  Meningitis  was  suspected 
and  lumbar  puncture  performed.  The  fluid  was  clear,  contained  many  cells 
and  gave  a  strongly  positive  globulin  reaction  but  contained  no  organisms. 
The  Wassermann  reaction  was  negative.  He  improved  after  the  lumbar  punc- 
ture and  his  psychic  manifestations  rapidly  subsided  but  in  the  latter  part 
of  February,  about  three  weeks  after  the  cessation  of  his  febrile  and  delirious 
state,  he  began  to  develop  almost  constant  choreiform  movements  which 
became  practically  generalized. 

ExamitiatioJi. — Neurologic  examination,  Oct.  1,  1919,  disclosed  as  the  most 
striking  and  prominent  feature  decided  spasmodic  excursions  of  the  patient's 
head  consisting  of  constant,  rather  coarse  and  ample  displacements,  some- 
what resembling  those  of  Huntington's  chorea  though  far  less  rapid  in  execu- 
tion. The  head  was  rotated  from  side  to  side  and  especially  obliquely  hyper- 
flexed  on  the  chest  then  obliquely  hyperextended  backward  in  such  a  way  that 
during  the  extensor  phase  the  ear  was  a,pproximated  to  the  shoulder  and  the 
face  turned  upward  toward  the  opposite  side,  thus  recalling  the  appearance 
seen  in  spasmodic  torticollis.  At  the  same  time  the  face  exhibited  the  most 
diverse  contortions,  such  as  slow  winking  and  frowning  movements,  retraction 
of  the  corners  of  the  mouth  or  puckering  of  the  lips,  occasionally  interrupted 
by  more  rapid  myoclonic  twitchings  of  the  entire  musculature  of  the  face, 
particularly  on  the  right  side.  The  right  arm  and  leg  likewise  exhibited 
almost  constant  movements,  but  these  were  relatively  less  striking,  were  almost 
confined  to  the  distal  segments  of  the  extremities  and  consisted  of  prona- 
tion and  supination  of  the  forearm  and  hand,  flexion  and  extension  at  the 
wrist,  flexion  and  extension  as  well  as  abduction  of  the  fingers,  adduction  and 
elevation  of  the  foot  and  flexion  and  extension  of  the  toes.  There  were  no 
gross  movements  at  the  larger  joints  of  the  extremities  but  occasional  shrug- 
ging of  the  shoulders  and  irregular  oscillations  of  the  trunk  were  visible  when 
the  patient  changed  from  the  recumbent  to  the  sitting  posture  or  from  the 
latter  to  the  standing  position. 

There  was  no  Romberg  sign  and  the  gait  presented  nothing  unusual  though 
the  patient  maintained  that  he  frequently  could  not  control  his  steps,  felt 
inclined  to  pitch  forward  and  sometimes  walked  like  a  drunken  man.  As 
usually  occurs  in  ordinary  chorea  the  involuntary  movements  in  the  extremi- 
ties stopped  completely  or  almost  when  the  patient  executed  commands, 
and  members  of  his  family  stated  that  all  twitchings  usually  ceased  during 
sleep.  It  was  difficult  to  designate  correctly  the  spasmodic  movements  observed 
in  this  patient;  they  had  nothing  in  common  with  the  rhythmic  myoclonic 
manifestations  seen  in  various  parts  of  the  body  in  a  fair  percentage  of  cases 
of  epidemic  encephalitis;  they  borrowed  the  features  of  both  chorea  and 
athetosis  and  for  this  reason  it  has  seemed  more  practical  to  label  this  form 
the   choreo-athetoid   type.     In    reality,   however,    confusion    existed    mainly    as 
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regards  the  twitchings  in  the  extremities  which  greatly  resembled  choreiform 
movements  though  they  were  much  less  ra,pid  and  jerky  than  the  latter  and 
recalled  by  their  relative  slowness  and  labored  execution  the  usual  appear- 
ance of  athetoid  spasms.  The  spasmodic  phenomena  exhibited  by  the  head 
and  face  were,  on  the  contrary,  absolutely  identical  with  those  seen  in  typical 
cases  of  bilateral  and  hemi-athetosis. 

There  was  no  motor  paralysis  in  the  extremities,  but  a  certain  element  of 
rigidity  was  demonstrable  more  especially  on  the  right  side.  With  Mathieu's 
dynamometer  the  grasp  was  120  on  the  right  and  100  on  the  left.  The  tendon 
reflexes  were  very  active  but  of  symmetric  intensity  and  were  not  accom- 
panied by  clonus  nor  by  Babinski  and  Oppenheim  phenomena.  The  tongue 
was  protruded  in  a  jerky  manner  and  rolled  from  side  to  side  or  curled  up 
in  the  roof  of  the  mouth.  The  soft  palate  and  pharynx  appeared  normal 
and  phonation  was  perfect  l)ut  speech  was  somewhat  defective  with  frequent 
approach  to  stuttering  or  explosive  in  character,  perhaps  by  reason  of  the  unceas- 
ing labial  spasm.  A  definite  palsy  of  the  right  lower  facial  nerve  was  evi- 
dent. Ocular  excursion,  pupillary  responses  and  eyegrounds  were  normal. 
The  special  senses,  general  sensibility  and  sphincter  control  were  undis- 
turbed. The  patient  was  anxious  regarding  the  outcome  of  his  affection  and 
distressed  by  his  enforced  inoccupation  but  presented  no  evidence  of  mental 
deterioration.  His  mode  of  behavior,  attention,  memory,  and  judgment  were 
all  carefully  studied  and  there  appeared  no  residue  of  his  previous  psychic 
derangement.  The  heart,  blood  pressure,  blood  and  urine  examinations  yielded 
negative  findings.  The  patient  had  come  from  a  distant  city  and  unfortunately 
was  never  seen   again  despite  repeated  endeavors  to  locate  him. 

Case  3.— F.  R.,  a  married  housewife,  34  years  of  age,  had  had  no  chil- 
dren and  no  miscarriages,  and  aside  from  a  rather  prolonged  attack  of  chorea 
at  the  age  of  14  and  recurrent  tonsillitis  her  past  history  presented  nothing 
of  unusual   interest. 

Hwfory.— During  the  latter  part  of  February,  1919,  she  had  a  moderately 
severe  influenzal  infection  from  which  it  was  claimed  she  never  fully  recovered. 
Early  in  June,  1919,  she  began  to  have  pains  in  the  back,  neck  and  shoulders, 
felt  weak  and  unsteady  on  her  feet,  complained  of  not  seeing  objects  clearly, 
seeing  double  whenever  she  directed  her  gaze  to  the  right  and  having  dis- 
taste for  all  food.  Within  a  few  days  she  developed  slight  fever,  muscular 
twitchings  in  the  neck,  hands  and  left  hypochondrium  and  became  so  drowsy 
that  her  family  physician  became  alarmed   and   requested  a  consultation. 

Examination.— ^Nh^n  first  seen  by  me,  June  10,  1919,  the  patient  lay  per- 
fectly quiet  in  bed  apparently  in  a  peaceful  slumber  with  flushed  face,  moist 
skin,  rather  slow  and  irregular  respiration  and  a  temperature  of  101.2  F. 
She  could  be  aroused  without  difficulty,  executed  commands  quite  well  and 
answered  all  questions  intelligently.  She  stated  that  she  no  longer  had  pains 
anywhere  except  in  the  back  of  the  head  but  felt  terribly  tired  and  saw  every- 
thing through  a  heavy  veil  or  mist.  She  remained  perfectly  immobile  dur- 
ing questioning  except  for  occasional  rather  rhythmic  and  shocklike  twitch- 
ings in  various  parts  of  the  body,  notably  in  the  neck,  left  arm  and  abdominal 
wall.  The  cervical  spasm  tilted  the  head  backward  and  to  the  left;  in  the 
arm  the  main  movement  occurred  at  the  wrist  and  consisted  of  spasmodic 
flexion  of  the  hand  resembling  cortical  spasm,  while  in  the  abdomen  there 
was  rhythmic  recession  of  the  left  hypochondrium  somewhat  analogous  to 
what  takes  place  in  hiccough.  Rarely,  similar  though  less  typically  myoclonic 
twitchings   were   likewise    seen    in   the   left    leg   or   on    the    right   side    of  the 
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body.  These  various  spasms  were  rapid  and  jerky  like  those  of  chorea  but 
differed  from  choreiform  manifestations  by  reason  of  their  relative  uniformity 
or  rhythmic  character.  There  was  a  faint  drooping  of  the  eyelids  and  a 
distinct  though  asymmetric  bilateral  prosopoplegia,  the  right  facial  muscu- 
lature being  more  involved  than  the  left.  The  physiognomy  presented  a  fairly- 
typical  Parkinsonian  mask  perhaps  conditioned  by  the  bilateral  facial  weak- 
ness. The  eyes  followed  the  finger  in  all  directions  but  excursion  was  slow 
and  attended  by  definite  nystagmus,  both  horizontal  and  vertical.  The  pupils 
reacted  sluggishly  and  imperfectly  to  light  and  to  convergence.  The  eye- 
grounds  were  distinctly  congested  and  the  disk  outlines  hazy.  There  was 
slight  dysarthria  but  no  involvement  of  the  tongue,  soft  palate  or  pharynx 
could  be  detected.  The  extremities  were  free  from  actual  paralysis  but  a 
tendency  to  generalized  rigidity  was  present  and  the  tendon  reflexes  through- 
out were  hyperactive  and  equal  on  the  two  sides.  There  was  neither  Babinski 
nor  Oppenheim  phenomenon.  The  arms  presented  no  evidence  of  either  ataxia. 
or  adiadokocinesis  but  an  intention  tremor  appeared  when  the  patient  car- 
ried the  finger  tip  to  the  nose  or  attempted  to  take  a  small  object  from  the 
examiner's  hand.  General  sensibility,  special  senses  and  organic  functions 
were  undisturbed.  Owing  to  the  gravity  of  the  patient's  illness  it  seemed 
unwise  to  get  her  out  of  bed  for  the  purpose  of  testing  her  gait,  but  it  was 
learned  from  the  family  that  for  two  or  three  days  prior  to  taking  to  her 
bed  the  patient  walked  in  a  very  irregular  fashion,  her  body  swaying  from 
one  side  to  the  othei:.  Lumbar  puncture  'was  advised  but  refused.  Three 
days  later  the  patient's  condition  was  decidedly  worse,  the  drowsiness  greater, 
the  fever  higher,  the  twitchings  more  accentuated  and  constant  and  further- 
more nocturnal  agitation  with  hallucinatory  manifestations  appeared.  It  was- 
then  decided  to  proceed  with  lumbar  puncture.  The  fluid  came  out  under 
considerable  tension,  was  petfectly  clear,  contained  56  cells  to  the  cubic  milli- 
meter, gave  a  strongly  positive  globulin  reaction,  a  negative  Wassermann 
reaction  and  an  indefinite  gold  curve.  The  blood  showed  a  leukocytosis  of 
17,000  and  yielded  a  negative  Wassermann  reaction.  The  patient's  condition 
seemed  to  have  been  materially  improved  in  every  respect,  but  the  involuntary 
spasmodic  phenomena  persisted.  A  second  lumbar  puncture,  performed  June 
20,  1919,  showed  a  cell  count  of  35  and  a  still  markedly  positive  globulin 
reaction. 

Course. — From  this  time  on  steady  amelioration  occurred  and  the  further 
history  was  supplied  by  the  physician  in  charge  who  stated  that  within  a  week 
the  temperature  became  normal  and  remained  so.  The  drowsiness,  ptosis, 
nystagmus  and  dysarthria  disappeared  within  three  weeks  and  by  that  time  the 
patient  had  been  allowed  to  be  up  and  about  the  house.  She  continued,  how- 
ever, to  present  her  peculiar  jerkings  of  the  head  and  the  restless  movements 
of  the  hand  which  had  rather  increased.  Her  convalescence  was  completed  in. 
the  country  and  1  unfortunately  did  not  see  the  patient  again  until  several 
months  later. 

The  patient  finally  reported  at  the  office,  Dec.  15,  1919,  in  a  state  of  pro- 
found mental  depression  because  of  the  uncontrollable  twitchings  which  prac- 
tically incapacitated  her  and  rendered  life  intolerable.  To  my  great  surprise 
her  spasmodic  manifestations  had  not  only  very  decidedly  increased  in- 
severity  but  had  moreover  assumed  quite  a  different  character.  The  muscu- 
lature of  the  neck  and  shoulders  was  the  seat  of  a  most  extraordinary  and 
persistent  spasm.  The  patient's  head  was  rigidly  hyperextended,  then  slowly 
rotated   from   side   to   side   and   at   the    same   time   deeply   buried   between   the 
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spasmodically  elevated  shoulders,  giving  the  impression  of  an  attempt  at  tele- 
scoping the  head  through  the  trunk.     The  spasm,  which  was  essentially  tonic 
in  character,    lasted   two   or   three  minutes,   evanesced,   then    reappeared   after 
an  interval  of  from  a  few  seconds  to  a  minute  and  was  accompanied  during 
the  greater  part  of  its  exhibition  by  tonic  bilateral  contraction  of  the  platysma 
myoides,  more  marked  on  the  right  side.     Had  I  not   seen  this  patient  dur- 
ing the  acute  phase  of  her  malady,  I  would  have  been  much  inclined  to  look 
on  this  cervical  spasm  as  a  purely  hysterical  phenomenon.    However,  the  other 
twitchings  also  had  persisted  and  were  plainly  in  evidence.     During  the  spas- 
modic   excursions    of   the    head,    which    was    more    commonly    lowered    toward 
the    left    shoulder    with    consequent    deviation    of    the    chin    toward    the    right, 
the  facial  musculature  likewise  participated  in  the  elaboration  of  the  twitch- 
ing phenomenon,  being  animated  by  irregular  pouting  of  the  lips  and   frown- 
ing movements    in   the   forehead.     The   left   upper   extremity,   particularly  the 
hand  and  fingers,  constantly  executed   slow  and   irregular  movements  closely 
resembling   athetoid   spasm.     The   hand   was    pronated   and    deviated   outward 
or  hyperextended   and  the   fingers   alternately  flexed   and  'extended   or   spread 
apart,  the  thumb   and   index  finger  being  apparently  more   involved   than  the 
other  fingers.     Only  an  occasional  restless  displacement  was  observed  in  the 
left  foot.     No  contractions  occurred  at  the  larger  joints  of  the  extremities  on 
the  left  side  and  none  was  seen  anywhere  on  the  right  side  of  the  body  save 
the   spasmodic   shrugging    of   the   shoulder   previously   noted.     There   was    no 
evidence  of  motor  weakness  although  an  'accurate  evaluation  of  the  grasp  of 
the   left  hand  was   rendered   impossible  by  the  constant  displacements   of  the 
fingers.     The  whole  left  side  seemed  distinctly  more  rigid  than  the  right  and 
exhibited    more    active    tendon    reflexes.      There    was    neither    ankle    clonus, 
Babinski    nor    Oppenheim    phenomenon.     The    patient    was    a    highly    nervous 
woman  and  developed  a  marked  tremor  throughout  the  upper  extremities  when 
asked  to  hold  the  arms  quietly  extended   in  front  of  her  with  fingers   spread 
widely  apart.    A  trace  of  ataxia  was  present  in  both  arms.     Ocular  excursion 
was  perfect  in  all  directions  and  the  pupils  were  rather  small  though  yield- 
ing normal  light  and  accommodation  responses.     The  eyegrounds  still  showed 
rather  full  and  tortuous  vessels  with  otherwise  negative  disks.     Exammation 
of  all  of  the  other  cranial  nerves  was  negative  save  for  the  various  muscle 
spasms    previously    mentioned.      General    sensibility,    sphincteric    control    and 
trophic  functions  were  intact.     The  heart  dulness  could  not  be  satisfactorily 
mapped  out  owing  to  the  patient's  adiposity,  but  a  loud  systolic  murmur  was 
present  over  the  apex  and  distinctly  transmitted  toward  the  scapula. 

The  patient  was  seen  again  Jan.  5,  Feb.  26,  and  April  14,  1920,  and  while 
she  thought  that  some  improvement  had  taken  place  under  administration 
of  bromids  and  hyoscin  hydrobromid,  I  could  see  no  material  change  in  her 
various  spasmodic  manifestations. 

SUMMARY     OF     CHOREO-ATHETOID     SYNDROME 

All  three  cases  included  in  the  preceding  series  developed,  within 
a  period  of  three  months  after  a  typical  attack  of  epidemic  encephalitis, 
a  syndrome  characterized  by  choreo-athetoid  spasms  in  the  face,  neck 
and  extremities.  The  original  manifestations  of  the  encephalitis  cor- 
responded to  the  usual  clinical  type  except  in  one  case  in  which  very 
severe  mental  disorder  and  maniacal  agitation  constituted  the  essential 
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features  of  the  symptomatology.  None  of  the  patients  presented  at 
any  time  evidence  of  external  ophthalmoplegia,  but  in  one  case  a 
permanent  paralysis  of  the  intrinsic  ocular  musculature  was  noted. 
In  only  one  case  was  definite  lethargy  observed  while  in  all  three 
the  facial  musculature  was  distinctly  involved  either  on  one  or  on 
both  sides.  In  a  general  way  the  so-called  characteristic  triad,  lethargy, 
asthenia  and  oculomotor  paralysis  was  reduced  to  its  minimum  expres- 
sion in  this  series  of  cases.  The  predominating  feature  in  all  was 
the  rapid  and  progressive  elaboration  of  a  choreo-athetoid  syndrome 
essentially  unilateral  in  distribution  and  remarkable  for  the  exaggerated 
participation  of  the  cervical  and  facial  musculature.  It  is  interesting 
that  in  all  three  cases  more  or  less  definite  hyperkinetic  phenomena 
of  this  same  type  were  already  recognizable  in  the  initial  phase  of  the 
disease.  While  the  character  of  the  twitchings  at  first  was  perhaps 
not  absolutely  pathognomonic,  the  spasmodic  movements  in  the  later 
or  convalescent  stage  of  the  affection  were  fairly  characteristic,  being 
of  the  nature  of  athetosis  in  the  face  and  neck  and  on  the  contrary 
more  closely  analogous  to  choreiform  jerkings  in  the  extremities.  In 
Case  3,  however,  the  spasms  eventually  assumed  almost  classic  athe- 
toid  features,  both  in  the  neck  and  in  the  extremities. 

CHOREOPSYCHOTIC   TYPE 

Case  4. — G.  A.,  a  married  housewife,  aged  38,  was  seen  by  me  only  once 
and  her  history  was  obtained  from  the  attending  physician  on  the  occasion 
of  a  consultation  held  Oct.   17,    1919. 

History. — Aside  from  what  was  regarded  as  a  relatively  mild  and  even 
doubtful  attack  of  influenza  in  the  early  part  of  September,  1919,  there  was 
nothing  of  unusual  importance  in  her  history.  The  first  symptoms  of  her  ill- 
ness had  appeared  from  eight  to  ten  days  before  I  saw  her  and  consisted 
mainly  of  severe  pains  in  the  left  occipital  region,  in  the  back  of  the  neck 
and  left  shoulder  and  radiating  into  the  left  arm.  This  was  interpreted  at 
first  simply  as  neuralgia.  Within  two  or  three  days,  however,  it  was  fol- 
lowed by  mild  fever,  diplopia,  peculiar  nodding  movements  of  the  head, 
muscular  twitchings  in  the  left  arm  and  rapidly  increasing  tendency  to 
nocturnal  agitation,  mental  confusion  with  marked  disorientation  and  eventu- 
ally by  hallucinatory  delirium.  She  was  fairly  quiet  during  the  day  although 
at  no  time  lethargic  and  rarely  slept  more  than  an  hour  at  a  time.  The 
physician  and  the  two  attending  nurses  stated  that  at  night  more  especially 
the  patient  constantly  tried  to  get  out  of  bed,  had  to  be  closely  watched, 
fretted  about  the  care  of  her  house  and  spoke  of  nothing  except  the  neces- 
sity of  personally  directing  the  management  of  her  household.  She  would 
sit  up  in  bed,  point  her  finger  toward  a  corner  of  the  room  and,  as  though 
speaking  to  her  servant  whom  she  called  by  name,  she  would  carry  on  an 
imaginary  conversation,  giving  detailed  orders  for  tasks  which  it  was  known 
she  had  previously  planned  to  carry  out.  She  would  insist  on  definite  answers 
and  accounts,  remonstrated,  pleaded  or  approved,  and  continued  in  this  man- 
ner a  good  part  of  the  night.     She  was  totally  disoriented  for  time  and  place 
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but  recognized  her  doctor  every  time  he  came  into  the  room  and  named  him 
correctly.  During  the  day  she'  had  lucid  intervals  when  she  seemed  to  realize 
that  her  mind  had  wandered  the  greater  part  of  the  time  and  she  would 
herself  call  attention  to  the  silly  things  she  had  said  and  done,  but  usually 
she  would  almost  immediately  lapse  back  into  her  dreamy  and  confused  men- 
tal state.  Her  temperature  had  oscillated  between  99.6  and  100,  and  never 
exceeded  101.6  F.  She  took  nourishment  rather  reluctantly,  had  no  difficulty 
in  swallowing  and  retained  control  of  the  sphincters. 

Examination. — When  I  saw  the  patient  Oct.  17,  1919,  she  was  lying  on  her 
back  with  half  closed  eyes  and  a  dreamy  countenance.  The  first  fact  which 
attracted  my  attention  was  the  peculiar  and  practically  constant  nodding  of 
the  head.  This  consisted  in  a  fairly  rhythmic  and  rather  jerky  spasmodic 
rotation  of  the  head  to  the  right  with  very  slight  associated  backward  tilting. 
The  left  arm  also  exhibited  constant  irregular  and  jerky  movements  con- 
sisting of  pronation  and  supination  of  the  forearm  and  hand,  flexion  and 
extension  of  individual  fingers  with  frequent  picking  at  the  bed  clothes.  Rest- 
less movements  and  displacements  also  occurred  in  other  parts  of  the  body 
but  were  much  less  frequent  and  noticeable.  By  talking  rather  sharply  to 
the  patient  and  constantly  urging  her  it  was  possible  to  proceed  with  a  fairly 
satisfactory  neurologic  examination.  At  rest  there  was  slight  drooping  of 
both  eyelids  and  an  appearance  of  mild  divergence  of  the  eyeballs  but  the 
patient  could  be  made  to  follow  the  finger  in  all  directions.  No  definite 
ophthalmoplegia  was  evident  but  a  well  marked  vertical  nystagmus  was 
present  and  the  patient  claimed  that  she  saw  double  whatever  the  direction 
of  her  gaze.  The  pu,pils  were  small  and  reacted  sluggishly  to  light.  The  eye- 
grounds  were  distinctly  congested  and  the  outline  of  the  right  disk  poorly 
defined.  The  facial  musculature  was  flaccid  on  both  sides  and  showed  appre- 
ciable paresis.  There  was  no  gross  paralysis  in  the  extremities  and  all  move- 
ments were  executed  but  the  left  arm  appeared  diffusely  paretic  and  atonic. 
Both  arms  presented  slight  ataxia  and  well  marked  intention  tremor.  When 
the  patient  sat  up  in  bed  the  nodding  of  the  head  became  less  constant  and 
was  largely  replaced  by  a  coarse  intention  tremor  such  as  occurs  in  advanced 
cases  of  multiple  sclerosis.  The  tendon  reflexes  were  all  hyperactive  but  with- 
out accompanying  ankle  clonus  or  Babinski-Oppenheim  phenomena.  The 
abdominal  reflexes  were  abolished  and  the  stroking  intended  to  elicit  them 
was  followed  by  unusually  pronounced  dermographia.  The  tongue  showed 
no  deviation  but  was  only  imperfectly  protruded  and  speech  was  slow,  monoto- 
nous and  definitely  dysarthric  though  usually  intelligible.  The  temperature 
at  this  time  was  99.8  F.,  the  pulse  rate  between  110  and  120  and  the  respira- 
tions rather  shallow  and  irregular.  Lumbar  puncture  yielded  a  perfectly  clear 
fluid  under  moderately  increased  pressure.  The  cell  count  per  cubic  milli- 
meter was  32,  the  globulin  reaction  strongly  positive  (-f -)--(-),  the  Was- 
sermann  reaction  negative  in  all  dilutions  and  the  colloidal  gold  curve 
negative. 

Course. — Four  days  later  I  was  informed  by  the  attending  physician  that 
lumbar  puncture  produced  no  amelioration  in  the  patient's  condition.  She 
continued  her  nocturnal  agitation  and  hallucinatory  manifestations  but  rapidly 
became  more  drowsy  during  the  day,  showed  signs  of  increasing  exhaustion, 
developed  dysphagia  and  hypoglossal  paralysis  and  died  three  days  after  I 
saw  her  from  respiratory  paralysis.  Unfortunately  a  necropsy  could  not  be 
secured. 
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Case  5. — J.  W.,  aged  43,  a  man,  married,  a  shipping  clerk  by  occupation, 
was  seen   in  consultation  with  his  physician,  Jan.  30,   1920. 

History. — Aside  from  an  attack  of  sunstroke  several  years  before,  his  past 
history  was  exceptionally  good  and  he  had  always  been  a  perfectly  healthy 
and  active  man.  Xo  influenzal  infection  preceded  the  present  illness  which 
began.  January  24.  with  paroxysms  of  pain  in  the  occipital  region  and 
diplopia.  The  latter  symptom  annoyed  him  so  much  that  he  had  all  the 
pictures  on  the  wall  of  his  room  removed.  His  temperature  rose  to  101  F., 
and  remained  at  that  point  for  a  few  days ;  the  diplopia  disappeared  after 
three  days,  but  the  occipital  pains  persisted  and  at  times  gave  him  consider- 
able distress.  There  was  no  paralysis  anywhere  at  this  time  according  to 
his  physician  and  the  superficial  and  deep  reflexes  were  undisturbed.  The 
patient  soon  assumed  a  drowsy  and  passive  attitude  and  would  lie  for  hours 
with  eyes  closed,  totally  indifferent  to  whatever  took  place  about  him  and 
except  for  slight  choreiform  twitchings  in  the  upper  and  lower  extremities 
appeared  perfectly  quiet  as  though  in  a  peaceful  slumber.  He  could  be  aroused 
without  difficulty,  carried  on  conversation  regarding  the  weather  conditions, 
his  state  of  health,  etc.,  but  soon  drifted  into  details  pertaining  to  the  work 
in  which  he  was  engaged  prior  to  the  onset  of  his  illness.  His  work  seemed 
uppermost  in  his  mind  and  he  frequently  muttered  something  in  regard  to 
it,  became  markedly  disoriented  for  both  time  and  place,  but  recognized  those 
about  him  and  called  them  by  name  though  he  took  no  further  interest  in 
their  doings  and  never  passed  any  remarks  when  letters  received  from  a 
member  of  his  family  who  had  just  left  for  a  neighboring  city  were  read  in 
front  of  him.  At  night  especially,  though  sometimes  during  the  day,  he  became 
more  markedly  confused  and  restless,  would  sit  up  in  bed  and  talk  inco- 
herently for  long  periods,  almost  invariably  referring  to  some  phase  or 
other  of  his  occupation  and  exhibiting  by  both  word  and  gesture  unmistakable 
evidence  of  hallucinatory  delirium.  The  necessity  of  carrying  out  some  given 
task  seemed  all  absorbing  and  he  frequently  insisted  on  getting  hold  of  a 
box  he  had  to  fix.  He  tried  to  get  out  of  bed  on  several  occasions  but  was 
never  violent  and  could  always  be  induced  to  lie  quietly  and  obey  the  doc- 
tor's orders. 

Examnnation.  —  When  I  first  examined  this  man,  January  30,  I  was  sur- 
prised to  find  relatively  little  objective  evidence  of  serious  organic  disease. 
He  was  rather  somnolent  but  easily  aroused,  answered  questions  quite  well, 
executed  all  commands  and  appeared  perfectly  rational.  He  readily  lapsed 
back,  however,  into  his  habitual  state  of  indiflference  and  mental  inertia.  Rest- 
less and  jerky  movements  were  observed  in  the  extremities  but  only  at  inter- 
vals and  consisted  in  the  arm  of  flexion  at  the  elbow,  flexion  at  the  wrist 
and  ulnar  deviation  of  the  extended  and  abducted  fingers.  In  the  lower 
extremity  abduction  of  the  thigh  and  extension  of  the  foot  and  toes  pre- 
dominated though  at  times  the  whole  limb  was  the  seat  of  a  more  violent 
kicking  movement.  These  various  twitchings  had  a  jerky  spasmodic  char- 
acter and  involved  all  four  extremities  but  were  rather  more  frequent  and 
pronounced  on  the  right  side.  No  analogous  twitchings  were  seen  in  either 
the  face  or  neck.  A  very  faint  hemiparesis  was  present  on  the  right  side 
affecting  the  lower  facial  region  as  well  as  the  extremities.  Otherwise  no 
paralytic  disturbances  were  observed.  All  of  the  cranial  nerves  were  intact 
and  not  the  slightest  implication  of  the  ocular  muscles  could  be  detected.  The 
pupils  were  small,  in  fact  almost  myotic,  but  nevertheless  yielded  normal  light 
and    accommodation    reflexes.     The    cutaneous    reflexes    were    rather    sluggish 
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but  the  tendon  jerks  were  readily  elicited  though  without  appreciable  exag- 
geration. The  plantar  reflexes  were  normal.  No  disorders  of  general  or 
special  sensibility  were  discovered  and  sphincter  control  was  perfect  except 
during  a  period  of  twenty-four  hours  at  the  beginning  of  the  second  week 
of  the  illness  when  the  patient  had  to  be  catheterized.  Examination  of  the 
eyegrounds   disclosed  negative   findings. 

Course— Thh  was  the  mildest  case  of  the  series  and  the  entire  symptoma- 
tology  consisted    at    this    time   of   more   or    less    drowsiness,    fairly   persistent 
mental  confusion,  disorientation  with  episodic  hallucinosis   and  jerky  twitch- 
ings  in  the  extremities.     Lumbar  puncture  gave  a  perfectly  clear  spinal  fluid 
with  a  direct  cell  count  of  only  15  per  cubic  millimeter  but  a  strongly  posi- 
tive globulin  reaction    (+-f -f).     The  Wassermann  and  colloidal  gold  reac- 
tions   were   negative.     Unfortunately   no   blood   examination    was   made.     The 
urine  showed  no  abnormal  constituents.    The  patient  was  apparently  markedly 
benefited    by   lumbar    puncture    and    was    much    clearer    mentally    and    quieter 
physically   for    three   or    four    days,   after    which    the    former    state    of    affairs 
gradually  reappeared.     He  was   seen   again,  February   13,   and   seemed  to  me 
much  less  drowsy  than  on  the  previous  occasion  and  less  restless  and  jerky. 
A  second   lumbar   puncture  was   performed,  the  cell   count  was   reduced  to   7 
and  the  globulin  reaction  was  only  faintly  positive  (+).   From  this  time  on  the 
patient    showed    rather    steady    improvement    in    all    respects    and    during   the 
fifth  week  began  to  sleep   in  more  natural  fashion  and  at  more  conventional 
hours.     The  pseudochoreiform   twitchings   gradually   subsided   and   he   took   a 
more    active    interest    in    his    family    and    surroundings.     Nothing    further    of 
importance  was  recorded  by  his  physician.    The  patient  at  my  request  reported 
at  the  office  for  examination,  April  22,  and  a  complete  survey  of  the  neurologic 
functions  was  carefully  made.     He  complained  of  paroxysmal  twinges  of  pain 
in  the  right  suboccipital  area  and  right  side  of  the  face  but  apart  from  infre- 
quent winking  of  the  eyes  and  very  defective  wrinkling  of  the  forehead  and 
elevation  of  the  upper   lip,   all  of  which   gave  him  a  rather   definite  Parkin- 
sonian   facial    appearance,    absolutely   no    objective    evidence    of    residual    dis- 
turbance was  detected.    No  twitchings  were  observed  anywhere  and  his  psychic 
faculties   were   intact.     He   was   considered  to   have   virtually   recovered. 

C.A.SE  6.— T.  G.,  a  man,  45  years  of  age.  married,  assistant  manager  of  a 
contracting  and  building  concern,  an  Italian  by  birth,  a  rather  high  strung  and 
impulsive  individual,  was  considered  an  unusually  able  business  man,  used 
tobacco  rather  excessively  but  aside  from  light  wine  at  occasional  dinners 
never  indulged  in  alcoholic  stimulants. 

History.— Wiih.  the  exception  of  the  ordinary  diseases  of  childhood  and 
typhoid  fever  at  20,  he  had  always  enjoyed  remarkably  good  health  and 
was  steadily  active  at  his  work.  In  the  early  part  of  December,  1919^  he 
contracted  a  severe  cold  and  subsequently  developed  influenzal  manifestations 
with  fairly  sustained  high  temperature  and  apparently  bilateral  bronchopneu- 
monia. He  was  confined  to  his  bed  for  about  three  weeks  and  took  fully 
another  month  to  regain  his  strength  and  energy.  He  came  home,  Feb. 
20,  1920,  complaining  of  lassitude,  headache,  dizziness,  pains  in  the  back  and 
legs  and  blurred  vision.  His  family  physician  was  called,  found  no  fever  but 
nevertheless  ordered  him  «to  bed  and  gave  him  a  calomel  and  saline  purge 
together  with  aspirin.  The  following  evening  he  felt  much  better  and  planned 
to  return  to  his  office  on  the  succeeding  morning  but  not  being  permitted  to 
do  so  became  greatly  exercised  and  agitated,  abused  the  doctor,  refused  to 
eat  and  quarreled  with  every  one  in  the  house.     From  this  time  on  he  rapidly 
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developed  quite  a  striking  series  of  motor  and  psychic  disturbances,  became 
restless,  paced  the  floor  a  large  part  of  the  time,  showed  tremor  in  the  hands 
and  irregular  facial  twitchings,  would  not  go  to  bed  and  constantly  talked 
of  gigantic  building  plans,  which  would  place  him  at  the  head  of  the  largest 
building  corporation  in  the  country.  During  the  night  he  would  occasionally 
lie  down  for  an  hour  or  so  but  even  then  continually  muttered  to  himself  or 
called  out  in  a  loud  voice,  giving  orders  to  his  subordinates  and  carrying 
on  lengthy  conversations  with  his  associates.  At  no  time  did  he  show  any 
evidence  of  drowsiness  or  a,pathy. 

When  I  saw  the  patient  in  consultation,  March  2,  1920,  he  was  still  rest- 
less but  perfectly  manageable  and  even  morbidly  good-humored  though  he 
became  antagonistic  the  moment  he  learned  the  purpose  of  our  visit.  He  per- 
sisted in  saying  that  he  did  not  need  the  services  of  a  physician,  that  he  was 
not  ill,  had  never  felt  better,  in  fact,  but  that  nobody  understood  him,  that 
his  own  people  were  against  him,  believing  him  mentally  unsound  when  in 
reality  he  was  conceiving  great  schemes  which  were  bound  to  triple  the  busi- 
ness of  his  firm  and  lead  to  his  own  advancement.  He  confided  to  the  doctor 
that  he  had  been  most  fortunate  in  recent  speculations,  had  large  sums  stored 
away  in  some  New  York  banks  and  that  he  contemplated  building  a  magnifi- 
cent residence  in  the  suburbs  of  the  great  metropolis  where  his  wife  and  two 
daughters  would  finally  have  the  opportunity  of  entering  the  world  of  wealth 
and  culture  to  which  they  belonged.  This  and  similar  grandiose  ideas  were 
the  dominating  features  of  his  mental  operations  and  evidently  accounted  for 
his  visible  exuberance  and  the  outbursts  of  laughter  which  frequently  inter- 
rupted our  subsequent  examination.  During  most  of  this  introductory  con- 
versation he  either  stood  up,  shuffling  his  feet,  or  paced  the  floor;  occasionally 
he  sat  down,  but  some  part  of  the  body  was  constantly  in  motion  and  one 
was  instinctively  reminded  of  what  Charcot  called  "choreiform  instability." 
One  foot  or  the  other  was  pushed  forward  or  retracted,  the  heel  or  the  fore- 
part of  the  foot  was  displaced  mesially  or  laterally,  the  knee  was  repeatedly 
adducted  and  abducted,  the  hand  and  forearm  were  slightly  pronated  and 
supinated,  the  hand  was  extended  and  irregular  drumming  or  grasping  move- 
ments of  the  fingers  were  executed.  These  various  movements  had  a  jerky 
and  spasmodic  character,  and  occurred  on  both  sides  of  the  body  but  were 
more  pronounced  on  the  right  side.  The  head  was  frequently  turned  to  one 
side,  but  without  spasmodic  element,  and  facial  twitchings  consisting  espe- 
cially of  a  clonic  quiver  of  the  cheeks  and  elevation  of  the  eyebrows  were 
almost  constant.  The  facial  contractions  were  much  accentuated  when  he 
was  requested  to  follow  the  finger  with  the  eyes,  close  the  eyes  or  elevate  the 
upper  lip.  The  twitchings  in  the  extremities  on  the  contrary  diminished  when 
the  patient  carried  out  designated  movements  and  were  replaced  by  a  coarse 
tremor. 

Examination. — He  was  a  rather  thin  but  muscularly  developed  individual 
of  medium  stature.  The  various  tests  for  motor  functions  revealed  no  paral- 
ysis in  the  extremities  but  a  marked  and  rather  coarse  intention  tremor 
a,ppeared  whenever  he  held  the  extended  arms  directly  in  front  of  him  or 
carried  the  finger  to  the  tip  of  the  nose.  A  similar  tremor  was  present  in 
either  lower  extremity  on  elevating  it  to  touch  the»examiner's  hand  with  the 
big  toe.  The  tremor  did  not  progressively  augment  in  amplitude  as  is  usual 
in  multiple  sclerosis,  and  no  associated  ataxia  or  dysmetria  was  observed. 
His  grasp  was  powerful  and  equal  on  the  two  sides.  The  tendon  jerks  were 
all   hyperactive   but   unaccompanied   by  either   clonus   or   pathologic   responses 
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of  the  great  toe.  The  umbilical  and  cremasteric  reflexes  were  retained.  The 
cranial  nerves  presented  only  slight  abnormalities.  There  was  a  definite  ptosis 
on  the  left  side  and  the  facial  musculature  on  that  side  was  relaxed,  the  angle 
of  the  mouth  drooping  distinctly  on  elevation  of  the  lip.  Ocular  excursion 
was  excellent  in  all  directions  save  for  convergence  which  was  practically  nil, 
and  a  faint  nystagmus  appeared  when  the  eyes  were  carried  to  either  the 
extreme  right  or  left.  The  pupils  were  small,  perfectly  rounded,  equal  in  size 
and  reacted  neither  to  light  nor  to  accommodation  efforts.  Examination  of  the 
ey.egrounds  was  negative.  The  tongue  was  protruded  well  and  without  devia- 
tion, but  showed  a  fine  fibrillary  tremor  at  the  tip  and  along  the  lateral  borders. 
The  closed  eyelids  presented  a  marked  tremor.  Speech  was  not  materially 
affected,  but  occasionally  the  patient  seemed  unable  to  find  his  word,  stuttered 
and  mispronounced  the  word  particularly  if  asked  to  repeat  a  difficult  one. 
There  was  no  involvement  of  the  organic  sphincters  and  no  disorders  of  gen- 
eral or  special  sensibility. 

In  many  ways  the  physical  examination  was  unsatisfactory  and  many  tests 
could  not  be  properly  carried  out  owing  to  the  patient's  psychic  condition. 
His  attention  was  easily  diverted  and  it  was  plain  that  his  mind  was  elsewhere, 
deeply  engaged  in  the  pursuit  of  his  delusional  consolations.  Moroever,  he 
constantly  interjected  sarcastic  remarks  regarding  the  examination,  cracked 
jokes  about  doctors  in  general,  or  indulged  in  loud  and  prolonged  laughter. 
This  was  clearly  akin  to  what  has  been  described  as  "witzelsucht"  or  "mona." 
His  memory  was  shown  by  careful  control  to  be  grossly  defective  and  he  gave 
a  most  erroneous  account  of  certain  important  incidents  which  had  interested 
him  prior  to  his  influenzal  infection. 

Evidently  the  clinical  physiognomy  of  this  case  was  so  strongly  suggestive 
of  general  paresis  that  diagnosis  was  impossible  without  further  observation 
and  laboratory  tests.  Lumbar  punctur-e  yielded  a  perfectly  clear  fluid  under 
moderate  tension  giving  a  cell  count  of  34  per  cubic  millimeter  and  a  well 
marked  butyric  acid  reaction  for  globulin  (  +  +  ).  The  colloidal  gold  curve  in 
this  case  showed  a  definite  discoloration  in  the  first  four  or  five  tubes,  but  the 
Wassermann  reaction  was  negative  in  all  dilutions.  The  blood  Wassermann 
reaction  was  likewise  negative.  The  leukocyte  count  was  11,000  and  the  urme 
practically  normal  in  every  respect. 

Course.— The  patient  was  rather  more  quiet,  both  physically  and  mentally, 
during  the  two  days  following  lumbar  puncture,  but  soon  he  began  to  exhibit 
the  same  motor  unrest,  irregular  jerky  movements  and  delusional  manifestations 
of  grandiose  type.  His  various  symptoms  did  not  materially  change  until 
approximately  two  weeks  later,  when  he  suddenly  Ijecame  semicomatose  after 
a  night  of  unusual  agitation  with  prolonged  shouting  and  wild  delirium.  When 
seen  on  this  occasion,  March  18,  he  was  profoundly  somnolent,  could  barely 
be  aroused,  merely  muttered  unintelligibly  in  answer  to  questions,  would  not 
protrude  the  tongue  nor  squeeze  the  hand,  but  nevertheless  swallowed  food 
placed  in  his  mouth.  His  breathing  was  rapid  and  irregular,  occasionally  slower 
and  stertorous,  his  pulse  was  rapid,  oscillating  between  120  and  130,  but 
perfectly  regular,  and  his  temperature  l)y  axilla  100.2  F.  This  time  he  again 
almost  constantly  presented  rapid  and  irregular  jerky  displacements  of  his 
extremities  and  facial  twitchings.  This  stuporous  state  lasted  a  little  more 
than  a  day  and  was  followed  by  a  recrudescence  of  the  hallucinatory  delirium 
and  delusional  wanderings.  He  was  totally  disoriented,  no  longer  seemed  to 
recognize  those  about  him,  refused  medicine  and  sometimes  food,  talked  inco- 
herently the  greater  part  of  the  time  and  lost  all  concept  of  propriety,  voiding 
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in  bed  or  on  the  floor.  A  similar  stuporous  attack  appeared  March  24  and 
lasted  almost  three  days.  Lumbar  puncture  performed  at  this  time  again 
gave  a  perfectly  clear  fluid  with  a  cell  count  of  60  and  a  strongly  positive 
globulin  reaction.  Although  considerable  fluid  was  withdrawn,  the  procedure 
did  not  modify  the  patient's  condition  in  the  least  and  when  he  regained 
consciousness  he  at  once  started  to  display  his  previous  motor  agitation,  mut- 
terings  and  absurd  ideas.  He  was,  moreover,,  perceptibly  weaker,  seemed  to^ 
use  the  right  extremities  in  a  weak  and  ataxic  fashion  and  could  be  more 
easily  restrained.  He  took  little  nourishment,  swallowed  with  some  difficulty 
and  in  a  few  days  gradually  became  comatose  for  the  third  time,  developed 
Cheyne-Stokes'  breathing,  paroxysmal  hiccough,  marked  dysphagia  and  a  rising 
temperature.  The  spasmodic  jerkings  eventually  subsided  and  he  died,  April  4, 
after  three  days  of  coma. 

Necropsy. — A  limited  necropsy  was  obtained,  examination  of  the  brain  only 
being  permitted,  and  we  had  to  be  content  with  removal  of  fragments  for 
microscopic  examination.  However,  enough  information  was  secured  to  estab- 
lish positively  the  anatomic  diagnosis. 

The  brain  was  remarkably  edematous  both  on  the  surface  and  on  section 
and  the  leptomeningeal  vessels  at  the  base  and  over  the  frontoparietal  region 
were  distinctly  engorged.  The  histologic  findings  corresponded  to  the  lesions 
thus  far  described  by  other  observers.  There  was  only  discrete  infiltration 
of  the  pia  with  mononuclear  cells,  whereas  the  intracerebral  vessels,  more 
particularly  the  veins,  were  markedly  distended  and  showed  extensive  adven- 
titial infiltration.  A  diffuse  interstitial  infiltration  was  likewise  present,  but  no 
definite  glia  hyperplasia  was  detected.  Minute  hemorrhages  were  found  in 
the  midbrain  and  corpus  striatum,  but  were  particularly  abundant  in  the  sub- 
cortex of  the  left  frontal  lobe.  There  were  no  advanced  degenerative  changes 
in  the  ganglion  cells,  but  merely  rarefaction  with  itnprecision  of  the  tigroid 
substance  and  a  more  or  less  diffuse  staining  reaction.  These  various  lesions 
were  practically  identical  at  all  levels  examined,  but  seemed  more  severe  and 
extensive  in  the  cortex  and  particularly  in  the  subcortex  of  the  frontal  regions. 
It  was  in  this  area  that  the  vascular  changes  were  most  striking  and  the  pial 
infiltration  most  pronounced.  The  larger  pyramidal  cells  were  largely  deprived 
of  chromatin  granules  and  many  were  surrounded  by  the  infiltrating  cells. 
Nowhere  did  the  blood  vessels  exhibit  the  characteristic  structural  modifications 
found  in  syphilis  and  paresis. 

Case  7. — I.  W.,  a  man,  40  years  of  age,  married,  a  tailor  by  occupation,  was 
admitted  to  the  public  wards  of  the  Albany  City  Hospital,  March  29,  1920, 
complaining  of  nervousness,  weakness  and  pains  in  the  neck,  back  and  in  both 
arms  from  the  elbows  to  the  tips  of  the  fingers.  These  pains  had  occurred  in 
paroxysms  since  a  severe  cold  contracted  March  8,  1920. 

History. — His  family  and  past  history  were  unimportant.  He  stated  that 
he  had  enjoyed  relatively  good  health,  had  always  been  a  hard  worker,  slept 
little,  used  alcohol  in  moderation  and  had  never  contracted  any  venereal 
infection. 

The  present  illness  began  about  March  8,  1920,  when  he  contracted  a  severe 
cold  lasting  several  days,  during  which  he  felt  feverish  and  fagged  out.  Then 
paroxysmal  intense  pains  appeared  in  the  neck,  back,  chest  and  upper  extremi- 
ties. At  the  time  of  admission  he  stated  that  the  pains  were  no  longer  of  great 
severity  and  that  numbness  and  tingling  in  the  arms  and  hands  were  the  most 
annoying   symptoms.      General    physical    examination    by   the    house    physician 
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revealed  nothing  of  serious  nature  and  his  temperature  was  normal,  but  he 
appeared  nervous  and  restless  and  exhibited  occasional  facial  twitchings  and 
jerky  movements  in  the  extremities.  Two  days  later  he  began  to  show  evidence 
of  mental  confusion  and  disorientation,  especially  at  night,  and  developed 
involuntary  and  incoordinate  muscular  twitchings  throughout  the  body,  but  more 
particularly  in  the  facial  and  abdominal  musculature.  His  skin  was  unduly 
moist,  his  face  pallid  and  his  pulse  rapid,  ranging  from  100  to  130.  His  symp- 
toms rapidly  became  more  accentuated  and  mental  confusion,  marked  dis- 
orientation for  time  and  place,  together  with  motor  unrest,  appeared,  especially 
at  night,  alternating  by  day  with  periods  of  drowsiness  during  which  he 
muttered  incoherently.  At  night  it  was  impossible  to  keep  him  in  bed;  he 
wandered  about  the  ward,  got  in  bed  with  other  patients,  crept  about  the  floor 
engaged  apparently  in  finding  some  lost  object,  entered  the  lavatory  and  laid  out 
towels  and  cloths  as  though  in  the  act  of  folding  or  pressing  clothes.  When 
asked  what  he  was  doing  he  retorted  that  he  was  a  tailor  and  had  to  do 
his  work.  The  blood  showed  a  leukocyte  count  of  12,000.  The  urine  showed 
a  trace  of  albumin  and  a  few  finely  and  coarsely  granular  casts. 

Examination.— ht   the   neurologic    examination, .  April    1,    1920,    the   patient 
was   found   lying  relatively  quiet   in  bed  with  no  indication  of  the  nocturnal 
tendency  to  irrepressible  agitation.     He  did  present,  however,  frequent  facial 
twitchings  and  contortions  and  almost  constant  and  definitely  choreiform  move- 
ments  in  the  hands   and  fingers   as  well   as   in  the  lower  extremities.     There 
were  no  gross  displacements  of  the  trunk  nor  coarse  and  ample  movements  at 
the  larger  joints  of  the   extremities,  but  one  finger  after   another   was   flexed, 
extended  or  abducted,  the  hand  flexed,  extended  or  supinated,  the  knee  adducted 
or  abducted,  the  foot  flexed  and  adducted  or  extended  and  the  toes  similarly 
displaced.     Otherwise  he  looked  drowsy  and  apathetic  and  his  facial  expres- 
sion was   distinctly  masklike.     The  eyes   followed  the  finger  in  all   directions 
and  no  ophthalmoplegia  could  be  detected,  although  at  rest  a  slight  divergent 
strabismus  was  evident,  perhaps  more  marked  on  the  right  side.     The  pupils 
were    small    and    reacted    sluggishly    to    light    and    convergence    efforts.     The 
imperfect   elevation   of  the  upper   lip   suggested   a   faint   paresis   of  the   facial 
nerves.     The  tongue  protruded  well   and  without   initial  deviation,   although   it 
was  constantly  moved  about,  presumably  participating  in  the  general  choreiform 
instability.     There  was  no  motor  paralysis   in  the  trunk  and  extremities,  but 
the  grasp  was   decidedly  weakened,   more  so  on  the   right  side.     The  tendon 
reflexes  were  all  present  but  hypo-active.    Neither  the  Babinski  nor  Oppenheim 
phenomenon  was  present.     The  cremasteric  and  abdominal   reflexes  were  not 
obtained.    The  sphincters  were  perfectly  controlled.    When  the  patient  assumed 
the  sitting  or  erect  posture  he  presented  a  distinct  intention  tremor  of  the  head. 
The  gait  was  not  characteristic  although  the  patient  occasionally  took  uneven 
steps  and  on  two  or  three  occasions   showed  a  slight  titubation.     His  speech 
was  dysarthric,  but  by  reason  of  his  foreign  birth  and  limited  education  it  was 
difficult  to  interpret  correctly  this  particular  detail.     At  times   rapid  utterances 
were  followed  by  slow,  hesitating,  almost  stuttering  enunciation.     He  exhibited 
amnesia  for  both  remote  and  recent  events,  but  especially  for  the  latter,  was 
not    clearly    oriented    but    never    appeared    antagonistic    in    the    day    time    and 
obeyed  all  requests  during  the  course  of  examination.    The  blood  Wassermann 
reaction  was  negative.    The  spinal  fluid  was  clear,  gave  a  cell  count  of  25  per 
cubic  millimeter' and  a  strongly  positive  globulin  reaction  by  Pandy's  method; 
the  Wassermann  reaction  was  negative  with  0.5  c.c.    The  colloidal  gold  reaction 
gave  the  interesting  curve  5555421000. 
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Course. — April  3,  1920,  the  patient  was  transferred  to  the  psychopathic 
pavilion  as  he  no  longer  could  be  managed  in  the  general  ward.  From  this 
time  on  he  exhibited  progressively  more  striking  changes  in  the  mental  sphere; 
he  continued  to  wander  about  at  night  and  to  get  in  bed  with  other  patients. 
One  dominant  idea  seemed  persistently  to  absorb  his  mind  and  command  his 
activities  and  this  was  the  necessity  of  pursuing  his  usual  work  as  a  tailor. 
He  repeatedly  stated  that  he  was  working  at  his  trade  and  this  imperative 
concept  probably  explains  the  fact  that  he  constantly  was  found  busily  engaged 
in  definite  tasks  with  his  bed  clothes  which  he  either  spread  out  carefully  on 
the  floor,  wound  about  his  person  or  tied  up  in  bundles.  At  other  times,  how- 
ever, his  aberrations  migrated  into  other  channels  and  he  ran  about  the  rooms 
talking  incoherently  or  laughing  and  singing  as  though  in  jovial  mood.  Night 
after  night  he  crept  out  of  bed  and  could  not  be  induced  to  return  to  it,  although 
only  once  did  he  develop  any  tendency  to  wild  delirium  and  opposed  strong 
resistance  to  physical  restraint.  On  one  occasion  he  was  found  sitting  beside  his 
bed  muttering  to  himself  in  a  low  tone  and  when  asked  why  he  did  not  go  to 
bed  he  stated  that  there  was  no  place  for  him,  the  bed  was  filled  with  babies,  he 
could  see,  feel  and  hear  them,  he  knew  they  were  not  his  own  children,  but 
of  course  he  would  not  disturb  nor  harm  them.  This  state  of  affairs  continued 
without  much  change  during  two  weeks,  but  the  patient  was  nevertheless  losing 
ground  physically  as  well  as  mentally  despite  the  fact  that  he  ate  his  meals 
without  urging  and  even  seemed  to  relish  his  food.  During  this  period  his 
temperature  oscillated  between  99  and  101  F.,  he  slept  less  and  less  even  in  the 
day  time,  showed  increasing  motor  weakness,  looked  haggard  and  utterly 
exhausted  and  betrayed  evidence  of  mental  depression.  His  muscular  twitch- 
ings  and  choreiform  movements  rather  decreased  in  severity  and  his  speech 
became  almost  unintelligible.  Otherwise  the  neurologic  findings  were  not 
materially  altered.  Lumbar  puncture  done  April  6  gave  again  a  perfectly  clear 
spinal  fluid  which  showed  a  cell  count  of  23  per  cubic  millimeter,  a  well  marked 
globulin  reaction  by  the  Pandy  and  Noguchi  methods  and  a  negative  Wasser- 
mann  reaction  with  1  c.c.  The  colloidal  gold  curve  this  time  was  faintly  marked 
and  not  characteristic.  Another  examination  of  the  spinal  fluid,  April  12, 
showed  the  cell  count  to  be  150  (?)  per  cubic  millimeter  and  the  globulin 
reaction  still  strongly  positive. 

During  the  week  of  April  18  an  erythema  appeared  on  the  lateral  aspect 
of  the  right  arm  and  rapidly  became  infected  owing  to  persistent  scratching 
by  the  patient  so  that  evidence  of  a  complicating  lymphangitis  soon  made  it 
imperative  to  keep  hot  packs  over  the  arm.  As  the  patient  constantly  pulled 
off  the  dressings  it  became  necessarry  to  keep  him  in  bed  and  restrain  the 
arms.  He  rebelled  against  this  measure,  but  his  increasing  motor  weakness  did 
not  enable  him  to  oppose  much  resistance.  The  jerky  restless  movements  which 
had  previously  diminished  in  severity  again  appeared  in  much  accentuated  form 
and  could  not  be  interpreted  as  efforts  to  get  out  of  bed  as  there  were  no  coarse 
truncal  displacements  nor  any  attempts  to  place  the  unbound  lower  extremities 
on  the  floor.  The  twitchings  consisted  of  constantly  varying  movements  of 
the  hands  and  fingers  as  well  as  of  the  feet  and  toes,  together  with  adduction 
and  abduction  of  the  knees;  they  were  quick,  jerky  and  irregular  movements 
quite  similar  to  those  of  chorea.  The  patient  was  sleepless,  muttered  a  great 
deal,  but  his  speech  had  become  absolutely  unintelligible.  .April  24,  his  physical 
condition  remained  practically  unchanged  although  he  exhibited  a  new  mental 
attitude,  seemed  morbidly  jovial,  amused  by  our  questions  and  tests  and 
repeatedly   laughed    aloud    for    several    seconds   as   though    in    derision    of  the 
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situation.  He  obeyed  simple  orders  such  as  showing  the  tongue  or  squeezing 
the  hand,  but  could  not  be  induced  to  follow  the  finger  with  the  eyes  nor  to 
relax  the  limbs  for  estimation  of  the  reflexes.  The  whole  body  was  rigid  and 
cold,  the  temperature  subnormal,  the  pulse  rapid,  ranging  between  110  and  130, 
the  tongue  heavily  coated  and  the  sphincters  apparently  incontinent.  The  pupils 
were  moderately  wide,  but  responded  actively  to  light,  the  tendon  reflexes  were 
not  elicited,  owing  presumably  to  the  rigidity.  Despite  this  alarming  state  of 
affairs  the  patient  continued  to  take  nourishment  satisfactorily  and  held  his 
ground  without  much  further  change  until  May  5,  when  he  began  to  show 
distinct  evidence  of  substantial  amelioration.  He  became  more  quiet,  exhibited 
less  confusion  and  disorientation,  articulated  more  distinctly  and  the  jerky 
twitchings  of  the  extremities  greatly  subsided.  A  complete  neurologic  examina- 
tion practiced  May  8  showed  a  surprisingly  excellent  condition.  The  patient 
answered  questions  readily,  executed  commands  promptly,  appeared  perfectly 
oriented  as  regards  time,  place  and  person,  correctly  estimated  the  length  of 
his  stay  in  the  hospital,  conversed  intelligently  about  his  family,  his  occupation 
and  the  onset  of  his  illness  and  asked  how  long  it  would  be  before  he  would 
be  allowed  to  go  home.  He  still  exhibited  slight  jerky  twitchings  in  the  hands, 
knees  and  feet,  but  was  no  longer  rigid  and  could  execute  all  the  ordinary 
movements  with  the  arms  and  legs.  The  whole  right  side  seemed  slightly 
weaker  than  the  left  and  the  tendon  reflexes  on  that  side  were  appreciably 
more  active.  There  was  neither  Babinski  nor  Oppenheim  phenomenon.  The 
facial  musculature  on  both  sides  was  paretic,  but  ocular  excursion  was  excellent 
in  all  directions,  there  was  no  ptosis  and  the  pupils  reacted  actively  to  light 
and  accommodation.  Speech  was  still  dysarthric  but  quite  intelligible.  Sphinc- 
teric  control  was  perfect.  His  tem,perature  had  remained  normal  for  ten  days 
and  he  could  now  sleep  relatively  well. 

SUMMARY    OF    CHOREOPSYCHOTIC    SYNDROME 

This  group  of  cases,  like  the  preceding  series,  was  characterized 
by  a  minimum  display  of  the  ordinary  and  more  familiar  manifestations 
of  epidemic  encephalitis.  Decided  somnolence  or  relative  lethargy 
was  present  only  in  Case  5  and  in  no  case  was  well  marked  ophthalmo- 
plegia observed  although  partial  ptosis  was  noted  in  two  (Cases  4  and 
6).  Some  degree  of  facial  weakness,  however,  existed  in  all.  The 
most  striking  features  in  this  series  were  the  choreiform  jerkings  and 
the  persistent  psychic  disturbances.  While  the  twitchings  cannot  be 
said  to  have  been  absolutely  identical  with  those  seen  in  classic  instances 
of  Sydenham's  and  Huntington's  chorea,  they  were  more  closely  anal- 
ogous to  them  than  to  any  other  form  of  hyperkinetic  disorder.  These 
spasmodic  movements,  for  the  most  part  at  least,  were  neither  coarse 
tremors,  rhythmic  myoclonia  nor  jactitations,  but  consisted  of  rapid, 
jerky,  irregular  and  incoordinate  displacements  almost  never  occurring 
in  more  than  one  extremity  at  a  time  and  for  which  the  term  "chorei- 
form twitchings"  appears  to  be  the  only  appropriate  designation.  The 
psychotic  manifestations  included  marked  and  persistent  mental  con- 
fusion, disorientation  for  time  and  place,  hallucinatory  delirium,  more 
particularly  nocturnal  and  delusional  states  apparently  originating  in 
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part  from  the  hallucinations.  It  is  a  notable  fact  that  in  every  case 
the  hallucinations  and  delusions  were  intimately  related  to  the  usual 
work  or  occupation  of  the  patient,  who  seemed  totally  enslaved  by 
the  fixed  idea  of  the  necessity  of  pursuing  his  habitual  activities. 
Case  6  is  particularly  interesting  by  reason  of  the  remarkably  accurate 
mimicry  of  the  classic  features  of  general  paresis.  Two  of  the  four 
cases  in  this  series  terminated  fatally,  a  point  emphasized  by  others  who 
have  reported  more  or  less  analogous  types  of  epidemic  encephalitis. 

CONSIDERATIONS    ON     PATHOGENESIS 

The  choreo-athetoid  and  choreopsychotic  syndromes  illustrated  by 
the  foregoing  series  of  cases  serve  to  substantiate  the  claim  that  in 
epidemic  encephalitis  the  distribution  of  the  lesions  does  not  always 
limit  itself  to  the  mesencephalon  and  adjoining  areas  of  the  brain, 
and  they  likewise  furnish  an  opportunity  for  tentative  localizations  in 
more  minute  or  circumscribed  fields  within  the  massive  area  embraced 
by  the  striothalamotegmental  region.  While  no  positive  conclusions 
can  be  formulated  regarding  the  exact  distribution  of  the  lesions  in 
the  absence  of  satisfactory  necropsies,  an  attempt  at  theoretic  localiza- 
tion may  not  be  unjustified  on  the  ground  that  some  of  the  symptoms 
observed  have  a  well  recognized  anatomic  basis  and  that  much  light 
has  "been  thrown  in  recent  years  on  the  regional  substratum  of  both 
choreo-athetoid  syndromes  and  certain  well  defined  mental  disorders. 
In  a  valuable  and  instructive  series  of  monographs,  J.  Ramsay 
Hunt  ^^  has  recently  contributed  some  very  interesting  personal 
observations  on  the  pathology  of  the  corpus  striatum,  particularly 
with  reference  to  the  pathogenesis  of  paralysis  agitans,  and  at  the 
same  time  he  has  collected  and  carefully  analyzed  most  of  the  previ- 
ously accumulated  data  bearing  on  such  affections  as  athetosis. 
Huntington's  chorea,  progressive  lenticular  degeneration  and  allied 
syndromes.  He  concluded  that  there  were  two  syndromes  result- 
ing from  elective  cellular  degenerative  changes  in  the  corups  striatum, 
namely  chorea  and  paralysis  agitans.  While  there  is  great  fear  that 
the  lenticular  nucleus,  like  the  endocrine  glands,  is  being  unduly  called 
on  to  assume  the  pathogenesis  of  all  that  remains  obscure  in  the 
domain  of  neurologic  interpretation,  there  can  be  no  doubt  that  chorei- 

13.  Hunt,  J.  Ramsay:  Progressive  Atrophy  of  the  Globus  Pallidus  (Primary 
Atrophy  of  the  Pallidal  System)  :  A  Contrilnition  to  the  Functions  of  the 
Corpus  Striatum,  Brain  40:58  (May)  1917;  Tr.  Am.  Neurol.  Assn.,  1917;  The 
Efferent  Pallidal  System  of  the  Corpus  Striatum:  A  Consideration  of  Its 
Functions  and  Symptomatology,  Tr.  Am.  Neurol.  Assn.,  10,  1917;  Primary 
Atrophy  of  the  Pallidal  System  of  the  Corpus  Striatum,  Presented  at  a  meeting 
of  the  Assn.  Am.  Phys.,  1917;  Clinical  Types  of  Paralysis  Referable  to  the 
Pallidal  System  of  the  Corpus  Striatum,  Tr.  .\ssn.  Am.  Phys.,  1918. 
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form  and  athetoid  disturbances  are  intimately  related  to  minute  lesions 
either  within  or  bordering  on  the  caudate  and  lenticular  nuclei.     Sev- 
eral years  ago  Marie  and  Lhermitte  '*  reported  several  cases  of  Hun- 
tington's chorea  in  which  they  found  chronic  leptomeningitis,  atrophy 
of  the  frontal  lobes,  dilatation  of  the  lateral  ventricles  and  massive 
atrophy   of  the   corpora   striata,   of   the    putamen    more   particularly. 
These  ganglions  together  with  the  frontal  cortex  presented  well  marked 
degenerative  changes  in  the  nerve  cells,  hyperplasia  of  the  glia  tissue 
and  definite  alterations  of  the  vascular  system.     Marie  and  Lhermitte 
attributed  the  mental  disorder  to  the  meningocortical  lesions,  and  the 
choreiform  manifestations  to  the  changes  found  in  the  corpora  striata. 
Reasoning  by  analogy  and  having  in  mind  what  has  already  been  estab- 
lished regarding  the  distribution  of  the  lesions  in  epidemic  encephalitis, 
it  is  possible  to  furnish  a  plausible  explanation  for  the  symptomatic 
groupings  observed  in  the  present  series  of  cases.     It  is  true,  of  course, 
that  in  epidemic  encephalitis  the  lesions  are  too  diffuse  to  warrant 
precise  deductions,  but  if  we  assume,  as  seems  perfectly  legitimate, 
that  the  subacute  or  chronic  course  of  some  cases  is  due  to  slowly 
evolving  changes,  there  is  no  reason  why  the  meningeal  congestion, 
adventitial  lymphocytic  infiltrations,  interstitial  edema,  multiple  hemor- 
rhagic extravasations  and  cellular  disorganizations  occurring  in  this 
disease  cannot  give  rise,  according  to  the  focal  predominance  of  the 
'esions,   in  one  case   to  a  combination   of  pronounced  psychotic   dis- 
turbance and  choreiform  jerkings,  and  in  the  other  case  to  the  pro- 
gressive development  of  well  characterized  athetosis  or  hemiathetosis. 
In  the  first  instance   we  have  in  a  certain   measure  an  approach   to 
chronic  degenerative  chorea  differing  from  it  of  course  by  reason  of 
the  more  abrupt  development  of  the  symptoms,  the  rather  dissimilar 
physiognomy   of    the   psychic   component   and    the    favorable   or   else 
rapidly  fatal  outcome.     In  the  second  case  we  have  a  clinical  picture 
which  resembles  to  a  remarkable  degree  the  classic  examples  of  athe- 
tosis.    It  remains  to  be  seen,  however,  whether  such  syndromes,  choreo- 
athetoid  and  choreopsychotic,  apparently  transitory  or  recoverable,  dc 
not  recur,  and  whether  those  which  fail  to  clear  up  are  not  eventually 
transformed  into  perfectly  typical  instances  of  the  characteristic  neu- 
rologic affections  which  they  already  so  closely  imitate. 

At  any  rate  the  association  of  slight  hemiparesis,  dysarthria  and 
disorders  of  emotional  control  with  the  choreo-athetoid  manifestations 
justifies  the  assumption  that  the  lesions  border  on  the  internal  capsule, 
the  absence  of  objective  sensory  losses  and  hemianopsia  largely  war- 
rants the  elimination  of  serious  thalamic  involvement  and  in  this  way 

14.  Marie  and  Lh'ermitte :  Les  lesions  de  la  choree  chronique  progressive 
Ann.  de  med.,  No.  1,  18,  1914. 
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an  intralenticular  or  paralenticular  localization  asserts  itself  as  the 
probable  underlying  cause  of  the  spasmodic  choreiform  and  athetoid 
disturbances.  Thus,  the  pathology  of  epidemic  encephalitis  ser\-es  to 
confirm  in  a  certain  measure  the  actually  favored  hypothesis  regarding 
the  striatal  origin  of  choreic  and  athetoid  spasms.  Similarly,  a  pre- 
dominating implication  of  the  meninges  and  cortex  of  the  frontal 
regions  is  believed  to  be  responsible  for  the  psychotic  forms  of  epi- 
demic encephalitis  as  well  as  for  the  psychotic  components  incorporated 
in  the  other  clinical  types  of  the  disease,  whether  of  the  choreopsy- 
chotic  or  the  usual  midbrain  type.  This  supposition  is  in  keeping 
with  the  .prevaiHng  conception  of  the  physiology  and  patholog}^  of 
the  cerebral  cortex  and  finds  additional  confirmation  in  the  strikingly 
paretic  type  of  mental  disturbance  observed  in  Case  6.  It  has  been 
known  for  a  long  time  that  in  general  paresis  the  maximum  cortico- 
meningeal  changes  are  distributed  over  the  frontal  regions  of  the 
cerebral  hemispheres. 

The  occurrence  of  choreopsychotic  and  choreo-athetoid  syndromes 
as  clinical  types  or  sequelae  of  epidemic  encephalitis,  coupled  with 
the  positive  knowledge  of  chronic  forms  of  this  disease,  opens  up  a 
wide  field  for  retrospective  meditation  on  the  genesis  of  a  number  of 
diseases  concerning  which  we  still  remain  quite  ignorant.  One  would 
think,  in  the  first  place,  of  the  various  known  diseases  which  some  of 
the  clinical  types  of  epidemic  encephalitis  more  or  less  completely 
simulate,  i.  e.,  athetosis,  paralysis  agitans  and  even  Huntington's  chorea 
and  Friedreich's  ataxia.  Despite  the  fact  that  both  of  the  latter  condi- 
tions are  regarded  as  hereditary  or  familial  diseases,  absolutely  iden- 
tical clinical  complexes  are  not  uncommonly  observed  in  which  all 
evidence  of  familial  character  is  wanting.  Likewise  to  be  mentioned 
in  this  connection  are  multiple  sclerosis,  hypothalamic  and  dysglandular 
syndromes  and  perhaps  even  dementia  praecox  and  other  psychoses. 
It  is  puerile,  of  course,  to  suppose  that  epidemic  encephalitis  is  a  new 
disease;  only  our  knowledge  of  its  epidemic  occurrence  is  new  and  it  is 
extremely  probable  that,  like  poliomyelitis,  the  disease  has  existed  in 
sporadic  form  for  centuries.  This  consideration  may  be  helpful  in 
our  retrospective  endeavor  to  supply  a  logical  basis  for  the  develop- 
ment of  the  various  diseases  named  in  the  foregoing  and  which  neu- 
rologists have  been  observing  for  years  in  more  or  less  fully  con- 
stituted form  but  without  definitely  ascertainable  notions  regarding 
the  far  remote  initial  disturbances. 

A  point  of  particular  interest  in  connection  with  the  symptomatology 
of  epidemic  encephalitis  is  the  genesis  of  the  variations  in  the  clinical 
picture  and  consequently  the  mechanism  underlying  the  regional  varia- 
tions in  the  focal  predominance  of  the  lesions.     In  an  article  on  polio- 
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myelitis/'  I  have  previously  expressed  the  opinion  that  the  localization 
of  organic  cerebrospinal  disease  is  not  entirely  accidental  but  on  the 
contrary  largely  conditioned  by  predisposing  functional  exhaustion 
of  certain  areas  or  cell  groups  resulting  either  from  prolonged  physio- 
logic hyperactivity  or  from  antedating  trauma  or  peripheral  disease 
affecting  the  related  innervation  zones.  This  assumption  implies  that 
the  natural  defensive  reactions  at  such  levels  are  at  low  ebb  and  con- 
sequently that  the  fiber  tracts  or  cell  complexes  concerned,  offering 
inadequate  resistance  on  the  advent  of  a  cerebrospinal  infectious  inva- 
sion, succumb  first  and  most  severely.  The  resulting  clinical  mani- 
festation  may  be  either  paralytic  or  irritative  according  to  the  level 
at  which  the  neuron  is  disabled  and  according  to  the  character  of  the 
lesion  as  well  as  to  the  degree  of  involvement.  This  conception  may 
not  have  the  merit  of  originaHty  and  is  doubtless  shared  by  many 
others,  but  it  is  nevertheless  a  fact  that  such  an  interpretation  has 
sufficient  practical  significance  to  warrant  greater  emphasis  than  it 
actually  receives  either  in  standard  textbooks  or  in  current  literature. 
A  case  in  point  is  supplied  by  the  observation  of  a  patient  recently 
examined  who  presented  a  poliomyelitic  type  of  epidemic  encephalitis. 

The  case  was  that  of  a  woman  employed  in  a  department  store,  who  was 
constantly  called  on  to  lay  on  the  counters  merchandise  stored  away  in  a 
cellar.  Several  times  a  day  she  was  obliged  to  lift  or  pull  up  a  trap  door  in 
order  to  get  the  merchandise.  March  20,  1920,  she  developed  general  pains, 
fever  of  mild  degree,  unusual  somnolence  and  within  a  period  of  forty-eight 
hours  there  appeared  a  paralysis  of  the  right  upper  extremity.  When  seen, 
April  2,  it  was  found  that  the  paralysis  was  not  total,  involved  particularly  the 
deltoid,' spinati  and  pectoralis  major  and  to  a  lesser  extent  the  brachialis  anticus, 
biceps,  and  supinators.  The  paralysis  was  atonic  with  much  weakened  tendon 
reflexes  in  the  arm  and  poor  responses  to  the  faradic  current.  The  right  lower 
extremity  was  somewhat  rigid  and  exhibited  increased  tendon  jerks.  This  was 
clearly  due  to  a  lesion  in  the  anterior  horn  of  the  cord  at  the  level  of  the  fifth 
and  sixth  cervical  segments  with  infiltration  of  the  outlying  lateral  column. 
When  seen  again.  May  5,  all  that  remained  of  these  symptoms  was  a  much 
weakened  grasp  and  inability  to  abduct  and  elevate  the  arm  much  above  the 
horizontal. 

Cases  possessing  similar  demonstrative  value  have  been  frequently 
observed.  Bassoe  ^  recently  reported  a  case  illustrating  the  "meningo- 
radicular"  type  of  encephalitis  in  which  a  right  sided  facial  paralysis 
of  the  peripheral  type  was  noted  in  a  patient  who  had  had  a  facial 
paralysis  on  the  same  side  three  years  before.  In  the  present  series 
of  cases  it  is  not  particularly  difficult  to  establish  the  etiologic  rela- 
tionship of  occupational  strain  to  the  salient  manifestations  of  the 
clinical   picture.     The   traveling   salesman    (Case    1)    who   constantly 

15.  Archambault:  The  Haematogenous  Invasion  of  the  Cerebro-Spinal  Axis 
in  Poliomyelitis,  Alienist  and  Neurologist  39:34  (Jan.)  1918. 
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hurried  to  make  train  connections,  impatiently  stepped  back  and  forth 
watching  out  for  late  arrivals,  indulged  at  all  times  in  hasty  conversa- 
tion and  strove  invariably  to  present  a  cheerful  and  winning  counte- 
nance to  all,  developed  restless  movements  in  the  legs,  dysarthria  and 
facial  contortions  suggestive  of  efforts  at  distant  accommodation.    The 
cigarmaker  (Case  2),  who  spent  the  major  portion  of  each  day  seated 
with  his  fellow  workers  at  a  long  table  and  who  constantly  turned 
his  head  to  the  right  and  to  the  left  in  conversing  with  his  com- 
panions while  busily  engaged  in  trimming  and  rolling  tobacco  leaf, 
developed  alternating  flexor  and  extensor  athetoid  movements  of  the 
head  and  choreo-athetoid  movements  in  the  right  forearm  and  hand. 
Regarding  the   patient   figuring   as   Case   3,   relevant   muscular   strain 
was   apparently  not  concerned  in  the  genesis  of   the   spasmodic   dis- 
order, but,  as  was  previously  stated,  the  woman  had  had  chorea  several 
years  before.     The  psychotic  cases  with  one  exception  were  observed 
in  highly  neurotic  individuals  of  Jewish  or  Latin  extraction  who  were 
known  to  have  persistently  w'orked  either  under  considerable  mental 
strain  or  overtime  with  altogether  insufficient  sleep  and  little  oppor- 
tunity  for   relaxation.     That   all   of    these  patients   continued   during 
their  illness  the  psychic  labor  associated  with  their  usual  activities  was 
plainly  revealed  by  the  content  of  their  hallucinations  and  delusions. 
With  these  several  recent  observations  at  hand  and  many  analogous 
experiences  in  the  past,  one  cannot  help  ascribing  to  this  same  factor 
of    functional    hyperactivity   and    focal   exhaustion    the   preponderant 
involvement  of  the  mesencephalon  in  epidemic  encephalitis  and  the 
resulting  frequency  of  lethargy  and  oculomotor  paralysis.     Probably 
never  before  have  people  slept  as  little  and  used  their  eyes  as  much 
as  they  have   within  the  last   five  years.     While   the   soldiers   in   the 
trenches  were  constantly  on  the  lookout  for  bombs,  shells  and  missiles 
of  all  kinds  as  well  as  for  airplanes  and  advancing  enemy  detachments, 
the  people  at  home  hardly  made  a  less  heavy  demand  on  the  ocular 
musculature  in  persistently  working  overtime  at  the  various  tasks  and 
industries  directly  related  to  the  pursuit  of  the  war.     Never  before 
have  people  in  all  walks  of  life  so  diligently  read  the  morning  and 
evening  dailies,  so  frequently  riveted  their  upturned  eyes  on  war  bulle- 
tins, so  eagerly  watched  the  evolutions  of  high  soaring  planes  or  so 
patiently  stood  before  public  buildings  straining  neck  and  eyes  to  get 
a  glimpse  of  distinguished  visitors  and  returning  heroes.     Let  us  now 
add   to  all   this   the  very   significant  part  played  by   motion   picture 
theaters  which  are  steadily  cropping  up  everywhere  in  greater  numbers 
and  drawing  ever  increasing  throngs.     It  is  not  that  any  one  of  these 
factors  in  itself  has  exerted  a  prejudicial  influence  but  the  combination 
of  all  of  them  operating  over  a  protracted  period  has  certainly  implied 
fairly   sustained  hyperfunction   of  the  motor  nuclei   of  the   midbrain 
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and  it  is  no  exaggeration  to  state  that  at  no  time  in  the  history  of  the 
human  race  have  the  accommodation  mechanism  and  the  associated 
movements  of  the  eyeballs  been  brought  more  actively  and  persistently 
into  play.  It  has  been  definitely  shown  that  among  the  ocular  symp- 
toms of  epidemic  encephalitis  by  far  the  most  common  disturbances 
have  l)een  represented  by  ptosis,  weakness  of  convergence  with  paraly- 
sis of  accommodation  and  paresis  of  the  associated  movements  of  the 
eyeballs,  more  particularly  of  vertical  excursion.  Is  it  not  infinitely 
more  logical  to  interpret  such  distinctive  ocular  palsies  as  the  outcome 
of  the  selective  muscle  strain  emphasized  in  the  foregoing  than  to 
attribute  them  to  a  supposed  specific  affinity  of  the  encephalitis  virus 
for  the  ganglionic  complexes  of  the  mesencephalon? 

CONCLUSIONS 

1.  Epidemic  encephalitis  is  characterized  by  a  remarkably  protean 
symptomatology  dependent  on  regional  variations  in  the  focal  pre- 
dominance of  the  underlying  histologic  changes. 

2.  Aside  from  the  usual  and  familiar  clinical  picture  of  midbrain 
involvement,  the  disease  may  yield  a  number  of  clinical  types  closely 
resembling  several  well-known  affections  of  the  nervous  system  such 
as  paralysis  agitans,  poliomyelitis,  polyneuritis,  cerebellar  sclerosis,  etc. 
The  combination  of  choreiform  twitchings  and  acute  psychotic  dis- 
turbance as  the  salient  manifestations  is  not  uncommon  and  choreo- 
athetoid  or  frankly  athetoid  syndromes  may  be  observed  as  sequela 
of  the  disease. 

3.  The  occurrence  of  a  chronic  or  relapsing  form  of  epidemic 
encephalitis  may  prove  to  have  an  important  bearing  on  the  origin  of 
some  of  the  affections  which  the  clinical  types  of  the  disease  simulate 
and  of  other  ill  understood  conditions  such  as  multiple  sclerosis,  dys- 
glandular  syndromes  and  certain  psychoses. 

4.  Variations  in  the  symptomatology  of  epidemic  encephalitis  are 
possibly  due  to  individual  variations  in  the  relative  susceptibility  of 
different  levels  of  the  cerebrospinal  axis  and  it  is  believed  that  regional 
exhaustion  resulting  from  prolonged  physiologic  hyperactivity  or  from 
previous  disease  is  an  important  factor  in  the  localization  of  the  lesions 
produced  by  infectious  invasions  of  the  central  nervous  system. 

DISCUSSION     ON     PAPERS     OF     DRS.     SACHS,     STRAUSS     AND     LOEWE, 
ABRAHAMSON     AND    ARCHAMBAULT 

Dr.  Daniel  J.  McCarthy,  Philadelphia,  in  reference  to  the  incidence  of 
encephalitis  in  this  epidemic  as  com,pared  with  the  epidemic  of  1889-1890,  in 
contradistinction  to  Dr.  Sachs'  experience,  recalled  that  in  those  days  there 
was  a  very  definite  group  of  cases  not  described  as  sleeping  sickness,  or  as 
encephalitis,    wliicli    conformed    very   closely   to   tlie    type    seen    at    the   present 
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time.  In  those  days,  the  cases  came  to  attention  two,  three  or  four  years 
after  the  original  epidemic.  There  were  milder  epidemics  during  the  follow- 
ing two  or  three  years.  As  he  remembered  them,  they  were  very  often  of  a 
severe  type  with  spinal  symptoms. 

With  reference  to  diagnosis,  in  the  Army  in  France  there  was  an  epi- 
demic of  influenza,  but  it  was  not  as  intense  as  the  epidemic  in  this  country. 
He  remembered  Dr.  Gushing  calling  his  attention  to  the  ephemeral  nature 
of  the  early  ocular  cerebral  sj^mptoms.  The  ocular  palsies  were  very  tran- 
sient and  lasted  only  one,  two  or  three  days,  and  then  sometimes  returned 
accompanied  by  definite  somnolence  and  more  fixed  symptoms.  In  those  cases 
the  principal  feature  was  the  extremely  slow  development  of  the  sym,ptoms ; 
a  patient  might  go  along  for  two,  three  or  four  weeks  before  the  diagnosis 
was  finally  established  and  he  reported  sick  for  examination.  He  had  a 
very  slight  attack  of  this  condition  himself  and  went  through  a  period  of 
somnolence  with  only  one  symptom  of  cortical  irritation  affecting  the  muscles 
of  one  hand.  As  one  follows  the  pathology  of  this  disease  there  is  no  neces- 
sity, from  his  standpoint,  to  make  any  remarkable  divisions  of  the  distribution 
of  the  lesions  in  epidemic  encephalitis,  since  these  distributions  may  be 
extensive  and  widespread,  and  in  that  way  leave  a  general  picture  of  the 
disease  as  one  sees  it.  The  diagnosis  can  be  very  simple  without  an  arbi- 
trary classification. 

Dr.  Adolf  Meyer,  Baltimore,  asked  for  the  opportunity  of  demonstrating  a 
few  lantern  slides  which  would  direct  attention  to  one  variety  of  the  dis- 
turbance that  has  not  specifically  been  named — pseudotumor.  They  dealt  with 
a  patient  who  showed  symptoms  suggesting  encephalitis  in  the  early  process 
of  the  disease,  and  who,  about  three  months  afterward,  began  to  show  some 
head  symptoms — choked  disk,  complete  blindness,  com,plete  deafness,  with  a 
certain  amount  of  staggering.  The  patient  died  during  an  operation  for 
decompression,  and  showed,  in  reality,  a  diffuse  meningitic  process,  with  a 
peculiar  type  of  cell  infiltration.  With  all  these  apparent  pressure  sym,ptoms 
and  the  tremendously  diffuse  meningitic  and  encephalitic  process,  the  patient 
showed  a  perfectly  astounding  mental  clearness  and  ease. 

The  brain  showed  practically  no  evidence  of  macroscopic  disorder,  except 
a  little  asymmetry  and  hemorrhagic  discoloration  of  the  uvula  of  the  cere- 
bellum and  the  choroid  plexus  and  slight  milkiness  of  the  pia  of  the  con- 
vexity of  the  cerebrum.  Under  microscopic  examination  there  were  found  a 
peculiar  infiltration  of  the  meninges  of  the  base,  the  cerebellum  and  the  cere- 
brum, and  a  few  encephalitic  foci  in  the  hind-brain  and  cerebrum,  with  a  large 
cell  type,  reminding  one  of  the  cells  Essick  found  under  mild  irritation  of 
the  pia  arachnoid,  only  much  larger,  often  pear-shaped  and  epithelioid,  with 
total  absence  of  the  characteristic  small  lymphoid  type  of  infiltration.  The 
chief  points  in  the  case  were  the  symptomatology  of  pseudotumor  with  choked 
disk,  deafness,  blindness,  remarkable  mental  clearness  of  the  patient  and  the 
diffuse  meningitic  infiltration  with  this  peculiar  cell  type;  hence  the  propriety 
of  speaking  of  a  meningo-encephalitis  magnocellularis. 

Dr.  Harold  N.  Mover,  Chicago,  said  that  the  remark  of  Dr.  Sachs  regard- 
ing the  ease  with  which  a  correct  diagnosis  may  be  made  during  an  epidemic 
suggested  that  a  wrong  diagnosis  may  be  made  with  equal  facility.  In  a 
well  marked  case  reported  by  Dr.  Bassoe  presenting  a  typical  picture  of  this 
disorder,  including  the  temperature  changes,  was  found  to  be  a  case  of  tumor 
of  the  midbrain.     A  patient  in  Dr.  Moyer's  service  at  the  Psychopathic  Hos- 
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pital   presenting  a   typical   clinical   picture   of   the   lethargic   form   was    found 
after  death  to  be  suffering  from  a  basal  skull  fracture. 

Dr.  Colin  K.  Russel,  Montreal,  said  that  one  of  the  very  interesting  points 
in  this  epidemic  has  been  the  symptom  of  somnolence,  chiefly  because,  in 
his  experience  at  least,  it  was  practically  seen  only  in  cases  where  the  clinical 
evidence  pointed  to  a  lesion  in  the  posterior  part  of  the  pons,  giving  rise  to 
ocular  symptoms,  particularly  nystagmus.  He  had  seen  this  symptom  also 
in  a  young  patient  in  whom  the  clinical  evidence  of  laryngeal  paralysis  and 
paralysis  of  the  muscles  of  the  neck  pointed  to  a  lesion  in  the  lower  part 
of  the  medulla  and  upper  cervical  cord.  Somnolence  in  this  case  was  marked 
and  lasted  over  a  week.  On  the  other  hand,  in  a  patient  with  an  apparently 
uncomplicated  bilateral  facial  paralysis,  there  was  no  history  of  somnolence. 
The  interesting  suggestion  had  been  offered  that  this  symptom  might  be  due 
to  involvement  of  the  pituitary  gland,  but  in  one  of  his  necropsies,  in  a  case 
with  marked  somnolence  no  pathologic  lesions  of  this  organ  were  found.  Dr. 
Russel's  ex,perience  rather  inclined  him  to  agree  with  Farquhar  Buzzard's 
suggestion  that  the  somnolence  might  be  due  to  a  closing  off  of  the  aqueduct 
of  Sylvius  giving  rise  to  disturbances  in  the  circulation  of  the  cerebrospinal 
fluid  and  an  acute  hydrocephalus. 

Dr.  William  G.  Spiller,  Philadelphia,  said  that  the  short  duration  of  the 
ocular  palsies  was  characteristic.  They  come  rapidly;  in  one  patient  the  first 
symptom  noticed  was  double  vision  in  looking  out  of  a  window.  For  this 
reason  the  ocular  palsies  might  be  overlooked.  This  is  also  true  of  other 
cranial  palsies.  He  had  seen  facial  palsy  lasting  only  a  few  days.  Regard- 
ing Dr.  Archambault's  observations  about  the  choreic  movements,  Dr.  Spiller 
said  there  was  a  patient  in  the  University  Hospital,  sent  by  Dr.  George 
Wilson,  who  had  had  these  choreic  movements  since  the  epidemic  of  1918. 
Dr.  Spiller  had  come  to  believe,  although  possibly  he  had  not  sufficient  basis 
for  this  conclusion,  that  the  choreic  or  myoclonic  form  of  lethargic  encepha- 
litis was  caused  by  a  lesion  in  the  region  of  the  basal  ganglions  rather  than 
by  a  lesion  near  the  aqueduct  of  Sylvius.  He  referred  to  that  in  his  paper 
before  the  Association  the  previous  day.  Dr.  Spiller  states  he  did  not  know 
of  any  necropsies  that  had  been  reported  in  the  myoclonic  type.  He  had  a  case 
in  March  of  this  year  of  a  man  who  had  had  this  myoclonic  type  for  several 
weeks.  He  admitted  him  to  the  hospital,  and  not  supposing  there  was  any 
immediate  danger,  expected  to  see  him  the  next  morning,  but  before  he  arrived 
the  patient  had  died.  In  the  necropsy  he  found  that  the  perivascular  infiltra- 
tion was  slight  in  the  region  of  the  aqueduct  of  Sylvius,  Hut  that  there  was 
considerable  infiltration  throughout  the  basal  part  of  the  temporal  lobe. 

In  regard  to  the  somnolence,  this  symptom  seems  to  be  more  striking  m 
cases  in  which  the  region  around  the  aqueduct  of  Sylvius  is  involved.  It  has 
been  the  view  of  some  that  the  optic  thalamus  is  the  recipient  of  all  afferent 
impulses,  and  when  it  is  diseased  the  impulses  are  unable  to  reach  the  cortex 
and  lethargy  results. 

About  October  of  1918  Dr.  Spiller  had  a  case  in  his  service  which  was 
reported  by  his  intern.  Dr.  Smith,  and  published  in  the  Archives  of  Neurology 
AND  Psychiatry,  and  which  seemed  at  first  to  be  one  of  tumor.  It  was  the  case 
of  a  young  boy  who  had  choked  disk,  ocular  palsies  and  a  paralysis  of  the  soft 
palate.  It  was  very  difficult  to  explain  this  combination  by  a  diagnosis  of 
tumor.  It  was  not  tumor  and  complete  recovery  occurred.  The  case  was 
regarded  as  one  of  encephalitis  simulating  tumor,  and  Dr.  Spiller  referred  to 
it  later  in  the  same  journal  under  this  diagnosis. 
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Dr.  Israel  Strauss,  New  York  (in  closing  discussion),  said  for  both  Dr. 
Sachs  and  himself,  that  their  experience  at  the  hospital  covered  a  total  of  some- 
thing over  a  hundred  cases,  and  he  had  seen  in  private  practice  at  the  lowest 
estimate  about  fifty  additional  cases.  They  have  observed  practically  every 
form  of  this  disease.  The  French  have  begun  to  describe  a  large  number  of 
syndromes,  but  all  of  these  have  been  observed  in  this  country. 

They  have  also  observed  the  transient  palsies  that  Dr.  McCarthy  mentioned, 
and  which  they  regard  as  abortive  types.  Regarding  the  cases  following  the 
influenza  epidemic  of  the  nineties,  Dr.  Strauss  said  he  could  not  speak  from 
personal  experience,  but  he  would  like  to  call  Dr.  McCarthy's  attention  to  the 
fact  that  at  that  time  a  great  number  of  cases  of  acute  encephalitis  were 
described  and  were  supposed  to  be  influenzal  encephalitis.  In  their  work  they 
found  one  strain,  which'  in  the  beginning  produced  the  picture  of  hemorrhagic 
encephalitis,  and  as  they  transmitted  that  virus  through  animals  its  character 
changed  so  that  it  produced  the  histologic  picture  now  regarded  as  typical  of 
lethargic  encephalitis. 

Another  interesting  fact  noted  was  that  in  one  of  the  cases  of  an  acute 
maniacal  state,  with  myoclonus,  the  organism  was  obtained.  Strangely  enough, 
those  patients  sometimes,  without  any  sym.ptoms  of  palsy,  were  the  ones  that 
died  very  soon. 

Dr.  Strauss  stated  that  he  thought  it  hazardous  to  draw  conclusions  regard- 
ing the  site  of  the  region  involved  in  symptomatology,  from  the  extent  of  the 
lesion  found  in  any  part  of  the  brain.  They  had  performed  a  large  number 
of  necropsy  Examinations  and  had  been  struck  with  the  fact  that  in  some  cases 
the  extent  of  the  lesion  was  remarkable,  the  entire  basal  ganglions  being 
afTected  in  toto,  while  in  other  cases,  showing  precisely  the  same  symptoma- 
tology, just  as  severe  in  type,  they  were  amazed  to  find  such  a  small  lesion. 
Dr.  Sachs  had  referred  to  the  fact  that  one  can  account  for  the  severit)'  of  the 
disease  by  the  severity  of  the  lesion.  For  this  reason  he  believed  it  would  be 
hazardous  for  anyone  to  postulate  on  what  is  found  in  the  brain  any  theory 
regarding  the  localization  of  any  given  symptoms. 

Dr.  LaSalle  Archambault,  Albany  (in  closing),  said  that  from  the 
beginning  the  papers  published  on  this  disease  had  given  a  rather  confusing 
impression  of  the  condition  of  the  spinal  fluid.  Many  series  of  cases  have  been 
published  in  which  the  fluid  had  been  almost  universally  negative.  Dr.  Archam- 
bault said  that  had  not  been  his  experience  at  the  Albany  Hospital.  Definite 
changes  were  found  in  the  majority  of  cases.  He  was  unable  to  state  the 
exact  percentage,  but  it  was  possibly  60  to  70  per  cent.  The  findings  were  not 
pronounced,  but  definite.  The  cell  count  varied  from  8  to  200  cells  per  cubic 
millimeter,  and  the  globulin  was  positive,  the  reaction  being  reported  as  two 
or  three  plus.  In  some  cases  there  was  a  peculiar  reaction  with  the  colloidal' 
gold  test;  the  discoloration  occurring  in  the  first  tubes  somewhat  suggested 
the  findings  in  syphilis  or  general  paresis.  The  Wassermann  reaction  was 
negative  in  both  the  spinal  fluid  and  the  blood. 

As  Dr.  Strauss  had  brought  out,  there  were  many  cases  diagnosed  as 
encephalitis,  and  other  cases  which  remained  undiagnosed.  Eventually  we  shall 
have  more  accurate  means  of  diagnosis,  but  in  the  meantime  we  are  not  all 
fortunate  enough  to  have  Dr.  Strauss  with  us,  and  in  the  absence  of  such 
positive  scientific  data  as  he  would  be  able  to  furnish,  other  available  means 
must  answer.  Dr.  Archambault  believed  and  would  like  to  go  on  record  as 
stating  that,  while  not  absolutely  essential  or  necessary,  changes  such  as  he 
had  described  in  the  spinal  fluid  were  of  extreme  value  in  helping  to  make  a 
proper  diagnosis  in  epidemic  encephalitis. 


CEREBRAL  SURGERY 
HARVEY    GUSHING.    M.D. 

In  two  interesting  and  suggestive  papers  Weed  and  McKibben '  demon- 
strated the  significant  physiologic  fact  that  it  is  possible  to  reduce  the  cere- 
brospinal fluid  pressure  and  diminish  the  bulk  of  the  brain  by  injecting  a 
hypertonic  solution  into  the  blood  stream.  Conversely  they  found  that  hypo- 
tonic solutions  had  the  opposite  effect:  a  rise  of  cerebrospinal  fluid  pressure 
and  an  increase  of  brain  bulk.  In  the  course  of  our  studies  their  work  has 
been  repeated  and  their  general  conclusions  have  been  confirmed.  The  clin- 
ical bearing  of  these  facts  is  obvious.  They  concern  particularly  the  states 
commonly  referred  to  as  "pressure  symptoms."  By  similar  methods  it  has 
been  found  possible  to  secure  the  same  results  in  patients  with  increased 
degrees  of  intracranial  tension.  It  was  felt  that  the  undesirable  effects  on 
pulse,  respiration  and  blood  pressure  of  such  intravenous  injections  might 
contraindicate  their  use.  For  this  reason  the  effects  of  gastro-intestinal  doses 
of  hypertonic  solutions  were  studied. 

In  a  large  series  of  animal  experiments  it  has  been  found  that  practically 
the  same  effects  may  be  obtained  by  gastro-intestinal  administration.  By  this 
method  the  intracranial  changes  are  not  attended  by  disturbances  of  pulse, 
res.piration  or  blood  pressure,  and  the  possible  alterations  of  the  cellular  ele- 
ments of  the  blood  are  avoided.  From  20  to  30  c.c.  of  a  saturated  sodium 
chlorid  solution  introduced  into  the  duodenum  or  rectum  of  an  average-sized 
cat  produced  a  maximal  fall  of  cerebrospinal  fluid  pressure  precisely  com- 
parable to  that  which  occurred  when  the  solution  was  given  inti'avenously. 
Following  such  doses  the  average  fall  of  pressure  in  a  large  series  of  experi- 
ments was  258  mm.  normal  saline.  The  changes  were  roughly  proportionate 
to  the  concentration  of  the  salt  and  the  size  of  the  dose.  Two  per  cent,  sodium 
chlorid  solution  in  large  doses  or  a  saturated  solution  in  doses  as  small  as 
5  c.c.  gave  corresponding  though  less  marked  effects.  Nonabsorbable  salts  gave 
similar  reductions  though  slower  in  occurrence  and  less  in  extent.  Dextrose 
solution  caused  results  still  less  striking  though  identical  in  nature.  The 
converse  results  seen  after  the  ingestion  of  hypotonic  solutions  (water)  were 
not  great  in  extent  nor  well  sustained.  A  previous  dose  of  a  hypertonic  solu- 
tion rendered  more  extensive  the  rise  of  pressure  in  these  cases.  The  changes 
observed  were  independent  of  blood  pressure  and  were  not  attended  by  signifi- 
cant alterations  of  pulse  or  respiration. 

These  effects  on  cerebrospinal  fluid  pressure  and  brain  volume  were  investi- 
gated in  human  subjects,  an  excellent  opportunity  for  this  being  aff^orded  by 
patients  with  brain  tumor  and  cerebral  hernias  subsequent  to  decompression 
operations.  In  these  patients  there  was  a  lowering  of  tension  when  hyper- 
tonic saline  solutions  were  given  by  mouth.  Occasionally  very  striking  results 
could  be  obtained,  in  which  cases  the  tense  convex  protrusion  became  a  soft 
concave  area  over  the  decompression  site. 

1.  Experimental  Alterations  of  Brain  Bulk,  Am.  J.  Physiol.  48:531,  1919; 
Pressure  Ghanges  in  the  Cerebrospinal  Fluid  Following  Intravenous  Injection 
of  Solutions  of  Various  Concentrations,   ibid.,  p.  512. 


PUNXTURE    OF    THE     CISTERNA    MAGNA* 
JAMES     B.    AYER,     M.D. 

BOSTON 

A  situation  occasionally  arises  in  which  lumbar  puncture  is  either 
impossible,  impracticable  or  insufficient,  when  access  to  the  upper 
reservoirs  of  the  cerebrospinal  fluid  are  desirable  or  imperative.  The 
necessity  of  reaching  the  subarachnoid  space  at  other  points  than  the 
lumbar  sac  has  led  to  such  procedures  as  puncture  in  the  thoracic  and 
cervical  regions,  puncture  through  the  sphenoidal  fissure  and  intra- 
ventricular puncture.  In  the  literature  one  finds  no  mention  of 
cisterna  puncture  ^  as  a  clinical  procedure,  although  it  has  for  long 
been  the  routine  method  for  obtaining  cerebrospinal  fluid  in  animals, 
and  drainage  of  the  cisterna  has  been  employed  by  a  number  of 
surgeons.^ 

With  other  routes  besides  the  lumbar  and  ventricular,  the  writer 
has  had  no  experience,  all  seeming  of  too  hazardous  a  nature  for  other 
than  extremely  rare  application.  Cisterna  puncture,  reaching  as  it 
does  "the  distributing  center  of  the  cerebrospinal  fluid  system"  should, 
however,  render  access  to  a  point  of  even  more  strategic  value  than 
thoracic,  cervical  or  sphenoidal  puncture,  and  should  in  some  cases 
render  intraventricular  puncture  unnecessary. 

TECHNIC 

The  method  of  approach  to  the  cisterna  cerebello-medullaris 
(cisterna  magna)  was  published,  by  Wegeforth,  Ayer  and  Essick  in 
1919  ^  after  careful  preliminary  study  on  the  cadaver.  In  practice 
the  procedure  has  been  found  almost  always  easy,  and  no  alarming 
symptoms  have  been  observed,  either  at  the  time  of  puncture  or 
subsequently. 

*  From  the  Departments  of  Neurology  of  Harvard  Medical  School  and  of 
Massachusetts   General   Hospital. 

1.  Grammatical  accuracy  should  require  that  we  speak  of  "cisternal  puncture" 
correlative  with  "lumbar  puncture."  It  seems  best,  however,  to  shorten  the 
term,  using  the  noun  instead  of  tlie  adjective,  and  speak  of  this  procedure  as 
"cisterna   (or  cistern)   puncture." 

2.  Kopetzky,  S.  J.,  and  Haynes,  I.  S. :  Meningitis,  Cornell  Univ.  Monograph, 
1912. 

3.  Wegeforth,  P.,  Ayer,  J.  B.,  and  Essick,  C.  R. :  The  Method  of  Obtaining 
Cerebrospinal  Fluid  by  Puncture  of  the  Cisterna  Magna  (Cistern  Puncture), 
Am.  J.  Med.  Sc.  157:789,  1919. 
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The  patient  is  placed  on  the  side,  as  if  for  luml)ar  puncture,  with  neck  mod- 
erately flexed.  Care  is  taken  to  maintain  the  alinement  of  the  vertebral  column 
to  prevent  scoliosis  and  torsion,  and  in  cases  where  comparative  pressure  read- 
ings are  important  the  lumbar  and  cisterna  needles  should  be  on  the  same 
horizontal  plane.  After  antiseptic  preparation  of  the  skin,  usually  including  the 
shaving  of  a  little  hair,  and  local  anesthetization  with  procain,  the  thumb  of  the 
left  hand  is  placed  on  the  spine  of  the  axis,  and  the  needle  inserted  in  the 
midline  just  above  the  thumb.  The  needle  may  be  pushed  rapidly  through  the 
skin,  but  should  then  be  cautiously  and  guardedly  forced  forward  and  upward 
in  line  with  the  external  auditory  meatus  and  glaljella,  until  the  dura  is  pierced. 


Fig.  1. — Photograph  of  original  tracing  from   frozen  section  of  head,  cut  in 
midsagittal  plane.     Needle  in  situ,  one-third  natural  size. 


If  the  cisterna  be  entered  at  this  angle  there  is  usually  a  distance  of  from  2.5 
to  3.0  cm.  between  dura  and  medulla  as  shown  on  frozen  sections ;  with  the 
needle  less  oblique  in  position  the  distance  between  the  walls  of  the  cisterna 
becomes  progressively  less.  Therefore,  it  is  good  practice  to  aim  a  little  higher 
than  the  auditory  meatus,  and,  if  the  needle  strikes  the  occiput,  to  depress  just 
enough  to  pass  the  dura  at  its  uppermost  attachment  to  the  foramen  magnum. 
At  its  entrance  the  same  sudden  "give"  is. felt  as  in  lumbar  puncture  (Fig.  1). 
The  needle  employed  is  a  regular  lumbar  puncture  needle,  nickeloid,  18  gage 
preferred,  with  beveled  stylet,  sharp  on  the  sides  but  not  too  sharply  pointed. 
There  is  rather  less  variation  in  the  depth  of  the  tissue  traversed  than  in  the 
lumbar  region,  being  in  an  ordinary  sized  adult  from  4  to  5  cm.,  the  greatest 
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distance  in  the  series  being  6  cm.  and  the  smallest  3.5  cm.  It  was  found  that  a 
faint  circular  scratch  on  the  needle,  6  cm.  from  the  tip,  was  entirely  satisfactory 
in  judging  the  distance,  and  was  preferable  to  the  deeper  markings  of  the 
Patrick  needle  which  tend  to  make  its  insertion  a  little  jerky  and  consequently 
less  guarded. 

Discomfort  to  the  patient  is  usually  the  same  as  or  less  than  in 
lumbar  puncture,  for  with  the  wider  bony  opening  there  is  less  likeli- 
hood of  scraping  the  periosteum  than  in  passing  between  laminae  in 
the  lumbar  region.  Twice  only  has  there  been  sudden  transient  pain 
on  piercing  the  dura.  Failure  to  reach  the  cisterna  was  experienced 
on  two  occasions,  once  in  a  patient  with  neck  greatly  retracted  from 
acute  meningitis ;  and  once  it  was  deemed  wise  to  desist  on  obtaining 
no  fluid  at  the  depth  of  6  cm.  The  after-effects  of  cisterna  puncture 
have  been  of  no  consequence,  even  when  serum  has  been  introduced. 
^^llether  puncture  headache  will  follow  this  technic  is  not  known,  as 
the  cases  in  which  it  has  been  carried  out  were  for  the  most  part  those 
which  do  not  contract  headache  from  lumbar  puncture.  Thus  far, 
however,  headache  has  not  been  a  sequel  of  cisterna  puncture. 

The  technic  should  not  prove  difficult  to  one  familiar  with  lumbar 
puncture,  especially  after  preliminary  practice  on  the  cadaver.  It  was 
noticeable  that  the  apprehension  attending  the  earlier  punctures  was 
entirely  with  the  operator,  and  was  not  shared  by  the  patient,  whose 
ignorance  of  the  proximity  of  the  medulla  served  him  to  advantage. 
In  spite  of  the  simplicity  of  the  technic  it  would,  in  the  author's 
opinion,  be  unfair  to  the  patient  to  perform  cisterna  puncture  without 
previous  experience  at  the  necropsy  table. 

CLINICAL    APPLICATION     OF     CISTERNA     PUNCTURE 

In  the  previous  paper  on  the  technic,  cisterna  puncture  was 
theoretically  recommended  in  three  groups  of  conditions:  (1)  in 
spinal  subarachnoid  block  following  meningitis;  (2)  combined  with 
lumbar  puncture  for  irrigation  of  the  .subarachnoid  space,  and  (3)  as 
a  route  for  serum  injection  in  epidemic  meningitis. 

In  the  twenty  cases  in  which  cisterna  puncture  has  been  per- 
formed by  the  author  are  included  examples  of  the  first  and  tliird 
groups.  Opportunity  for  irrigation  has  not  yet  been  offered.  But 
another  field  of  usefulness  for  this  procedure  has  been  found  in  the 
early  diagnosis  of  cord  compression. 

The  clinical  experience  of  the  author  to  date  rests  on  forty-three 
punctures  performed  in  twenty- cases   for  the   following  purposes: 

For  diagnosis  or  treatment  t)f  postmeningitic  block  in  five  cases ; 
for  treatment  in  epidemic  meningitis  in  one  case;  for  diagnosis  anrl 
treatment  of  cerebral  syphilis  in  five  cases,  and  for  diagnosis  of  cord 
compression  in  nine  cases. 


y . 


Fi<>'.  2  (Case  2). — Cistern  rtviid  (ri.t^ht)  i)urulont ;  Stai)Iiyloc(H-cus  aureus. 
Lunihar  Huid  (left)  elear,  shnwin.i^  Froin  syndrome  of  xanthoelironiia  and 
massive  coagulation;  no  organisms.  Fmrn  a  case  of  postmeningitic  spinal  sub- 
arachnoid l)lock. 


II 
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Fig.  .3.— Cistern  Huid    (left)   normal.     Lumbar  Huid    (right)    Froin  syndrome. 
From  a  case  of  cmnpression  of  spinal  cnrd  by  dislocatiim  of  thoracic  verteltra. 
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During  the  course  of  study  of  these  cases  a  number  of  results 
were  obtained  which  were  apparently  entirely  negative  and  which  we 
feel  justified  in  taking  as  our  normal  standard.  Consideration  of  these 
leads  us  to  believe  that  cistern  and  lumbar  fluids  are  practically 
identical,  at  least  so  far  as  protein  (quantitatively  determined  by 
colorimetric  method),  sugar,  (qualitatively  estimated),  cells,  and 
colloidal  gold  reactions  are  concerned.  Moreover,  the  pressures,  as 
registered  in  two  manometers  simultaneously,  are  the  same,  and  the 
subarachnoid  space  is  shown  to  be  normally  a  free  channel  of  com- 
munication as  indicated  by  an  immediate  drop  in  pressure  in  either 
manometer  when  fluid  is  withdrawn  from  the  other.  Oscillations  due 
to  pulse  and  respiration,  and  changes  in  pressure  from  coughing,  hold- 
ing the  breath  or  compression  of  the  jugular  veins  are  normally  the 
same  in  both  loci.  The  similarity  of  the  fluid  at  these  two  points  is  a 
fortunate  circumstance  in  that  any  difference  must  be  explained  on  a 
pathologic  basis  and  should  be  of  significance. 

I  will  proceed  to  the  consideration  of  the  four  groups  of  cases  for 
which  ci sterna  puncture,  frequently  combined  with  lumbar  puncture, 
was  performed. 

1.  For  Diagnosis  or  Treatment  of  Postmeningitic  Spinal  Subarach- 
noid Block. — Especially  in  neglected  cases  of  meningitis,  it  is  likely  that 
adhesions  will  form,  cutting  ofT  communication  between  different  parts 
of  the  cerebral  and  spinal  subarachnoid  space.  Favorite  sites  for  such 
adhesions  have  been  shown  to  be  about  the  foramen  magnum  and  in 
the  thoracic  meninges.  In  such  cases  of  spinal  meningeal  block  there 
should  be  a  difference  in  the  fluid  obtained  by  cisterna  and  by  lumbar 
puncture. 

Five  patients  with  possible  postmeningitic  IMock  were  so  examined. 
In  two  this  diagnosis  was  confirmed. 

Case  1. — Baby  G.,  10  months  old,  had  had  convulsions  since  the  age  of 
3  months,  the  cause  of  which  was  not  apparent.  In  the  hospital  he  showed 
unmistakable  meningeal  symptoms,  was  evidently  partially  blind,  the  optic  disks 
being  pale,  and  was  mentally  backward.  The  temperature  ran  from  99  to  101  F., 
and  there  was  a  moderate  leukocytosis.  A  diagnosis  of  subacute  meningitis  was 
made.  Lumbar  puncture  at  one  point  failed  to  yield  fluid.  Puncture  in  another 
lumbar  space  also  failed  to  yield  fluid,  but  on  carefully  withdrawing  the  needle 
with  the  thumb  covering  the  external  end  two  drops  of  thin  pus  were  found  in  its 
lumen.  Cisterna  puncture  was  then  performed  and  5  c.c.  of  slightly  blood- 
tinged  fluid  was  obtained  under  normal  pressure  (90  mm.  of  water).  The  fluid 
was  found  to  be  normal  in  protein  and  cells,  except  for  the  slight  ampunt  of 
blood  present,  and  free  from  organisms.  Unfortunately  no  culture  was  made 
from  the  lumbar  pus.  A  diagnosis  of  spinal  subarachnoid  block  was  made,  with 
probable  persistent  infection  of  the  spinal  meninges,  l)Ut  with  evidence  against 
residual  infection  of  the  cerebral  meninges  at  the  base  (ventricular  infection, 
localized  cortical  meningitis  and  brain  abscesses  were  of  course  not  excluded). 
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Case  2. — Mr.  S.  was  admitted  to  the  Cambridge  Hospital.  Sept.  20,  1919.  on 
the  service  of  Dr.  F.  R.  Jouett  and  Dr.  J.  P.  Xelligan,  to  whom  I  am  indebted 
for  seing  this  patient.  He  had  been  sick  about  three  weeks  and  although 
mentally  clear  presented  unmistakable  signs  of  acute  meningitis,  with  marked 
head  retraction  and  a  positive  Kernig  reaction,  and  a  temperature  of  102  F. 
He  also  presented  a  spastic  paraplegia  with  some  atrophy  of  the  legs  and  thighs, 
indicative  of  a  diffuse  myelitic  process.  Lumbar  puncture  yielded  only  7  c.c. 
of  clear,  yellow  fluid  which  promptly  clotted  solidly  and  in  which  no  organisms 
could  he  demonstrated  on  film  or  culture,  and  only  a  rare  cell  could  be  found. 
In  fact,  the  lumbar  fluid  was  typical  of  the  "syndrome  of  Froin."  Cisterna 
puncture  yielded  an  abundant  yellowish  white  purulent  fluid,  under  high  pressure 
(400+  mm.)  containing  a  large  number  of  cocci,  identified  on  culture  as 
Staphylococcus  aureus  (Fig.  2).  The  cisterna  was  washed  out  with  physi- 
ologic sodium  chlorid  solution.  On  a  subsequent  occasion  the  patient's  own 
serum  was  introduced  with  the  hope  that  it  might  contain  curative  substances. 
The  temperature  became  normal,  and  symptoms  of  acute  meningeal  irritation 
gradually  subsided;  some  days  later  a  third  cisterna  puncture  yielded  an  almost 
clear  fluid,  showing  few  cells  and  no  organisms.  On  account  of  persistent  high 
leukocytosis  in  the  blood  and  a  slight  degree  of  optic  neuritis  it  was  thought 
that  infection  of  the  ventricles  might  be  present;  to  settle  this  point  combined 
cisterna  and  ventricle  punctures  were  performed;  both  of  these  spaces  proved  to 
be  free  from  organisms  and  pus ;  and  incidentally  permeability  of  the  velum 
medullare  was  established  by  the  ready  passage  of  serum  from  the  ventricle 
into  the  cisterna  magna.  Clinically,  this  patient  began  to  improve  immediately 
after  the  first  cisterna  puncture,  the  signs  of  active  meningitis  rapidly  dis- 
appearing. The  spinal  subarachnoid  block,  however,  remained,  as  shown  by 
persistence  of  signs  of  myelitis  and  inability  to  obtain  more  fluid  from  the 
lumbar  sac. 

By  means  of  combined  cisterna  and  lumbar  punctures  we  were 
able  in  the  first  case  to  demonstrate  persistent  pus  in  the  spinal 
meninges,  the  basal  cerebral  membranes  being  presumably  free  from 
infection ;  in  the  second  to  demonstrate  persistent  acute  staphylococcus 
meningitis  in  the  cerebral  meninges  with  spinal  meningeal  block,  and 
to  treat  successfully  the  cerebral  infection  by  way  of  the  cisterna 
magna. 

For  Early  Treatment  in  Meningococcus  Meningitis. — Serum 
treatment  has  reduced  the  mortality  of  epidemic  meningitis  to  api)rox- 
imately  25  per  cent.  Why  do  we  continue  to  lose  even  one  in  four 
cases?  A  number  of  reasons  may  be  adduced:  The  use  of  a  serum 
that  is  inactive  in  a  given  lethal  case;  the  presence  of  an  organism  of 
especial  virulence ;  the  establishment  of  treatment  too  late.  But  a  most 
important  reason  seems  to  be  that  the  serum  does  not  reach  the  earliest 
pathologic  lesions  in  sufficient  concentration.  While  the  exact  method 
and  points  of  entrance  of  the  meningococcus  to  the  meninges  are  not 
yet  certain  there  is  both  clinical  and  experimental  evidence  *  pointing 

4.  Weed.  L.,  Wegeforth.  P.,  Ayer,  J.  B.,  and  Felton,  L.  D. :  A  Study  of 
Experimental  Meningitis,  Rockefeller  Institute,  Monograph  Series  No.  12,  1920. 
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toward  the  cerebral  rather  than  the  spinal  meninges  as  the  earliest 
infected.  Substances  introduced  in  moderate  amounts  and  under  nor- 
mal pressure  into  the  lumbar  subarachnoid  space  have  been  repeatedly 
shown  to  reach  little  higher  than  the  base  of  the  brain,  and  in  this 
series  I  have  been  able  to  confirm  this  fact,  as  much  as  20  c.c.  of  serum 
introduced  into  the  lumbar  sac  not  appearing  at  the  cistern  during  the 
period  of  injection.  Similarly,  injections  of  30  c.c.  of  India  ink  into 
the  lumbar  sac  of  a  cadaver  barely  blackens  the  base  of  the  brain;  but 
when  a  similar  amount  is  placed  in  the  cisterna  magna,  not  only  is  the 
base  well  blackened,  but  also  the  cerebral  cortex  on  both  sides.  Theo- 
retically then,  antimeningococcus  serum  should  be  most  efficacious  in 


Fig.  4. — Method  of  administering  serum  l)y  cisterna  puncture. 


early  meningitis  if  given  by  the  cisterna  route.  Only  one  patient  has 
been  so  treated  by  me  and  that  one  not  only  by  the  cistern  but  also 
by  the  lumbar  and  venous  routes.  In  this  patient,  however,  ventricular 
infection  resulted  and  it  was  not  until  the  disease  was  attacked  by  the 
ventricular  route  also  that  recovery  took  place.  Cisterna  injections 
were  employed  only  three  times  in  this  case.  It  was  one  of  my  earliest 
uses  of  this  method  and  I  admit  that  my  inexperience  with  the  tech- 
nic,  in  a  case  made  difficult  by  head  retraction,  prevented  a  persistence 
which  I  should  not  again  countenance.  The  case  is  mentioned  as  show- 
ing the  possibility  of  administering  serum  in  epidemic  meningitis  by 
the  cisterna  route,  which  on  theoretical  grounds  might  well  be  the 
method  of  choice. 
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3.  For  Diag)wsis  and  Treatment  of  Syphilis  of  the  Xervoiis 
System. — In  four  cases  of  late  cerebral  syphilis  arspheiiamized  serum 
(Swift-ElHs  technic)  has  been  used.  A  fifth  patient  was  punctured 
for  diagnosis  alone.  As  much  as  20  c.c.  of  undiluted  serum  has  been 
employed  with  no  disturbance  to  the  patient  at  the  time  of  puncture 
or  subsequently.  The  technic  is  similar  to  that  used  in  lumbar  injec- 
tions, special  care  being  taken  to  alter  pressures  very  slowly  (Fig.  4). 

Two  of  the  patients  treated  in  this  manner  suffered  from  progres- 
sive optic  atrophy  (so-called  "primary"),  one  had  bilateral  facial  pain, 
resistant  to  other  forms  of  antisyphilitic  treatment,  the  fourth  was  a 
case  of  general  paresis.  Needless  to  say,  in  all  cases  the  laboratory 
tests  were  confirmatory  of  the  diagnoses. 

This  is  not  the  place  to  discuss  the  merits  and  demerits  of  serum 
therapy  of  neurosyphilis;  nor  do  I  believe  that  any  deductions  as  to 
the  prognosis  in  any  of  these  cases  is  justified  at  this  time.  However, 
it  mav  fairly  be  said  that  the  results  to  date  are  sufiiciently  encouraging 
to  recommend  further  trial.  It  may  also  be  definitely  stated  that  in 
these  twenty-one  injection  in  four  patients  the  procedure  has  been 
easy  of  application  and  somewhat  more  comfortable  for  the  patitnt 
than  lumbar  injections,  and  that  this  technic  unquestionably  places 
the  serum  in  greatest  concentration  in  the  cerebral  meninges. 

4.  For  Diagnosis  of  Cord  Compression  Other  than  Cases  of  Post- 
meningitic Block. — It  is  assumed  as  proved  that  the  cerebrospinal  fluid 
obtained  from  the  lumbar  sac  passes  downward  from  the  cerebral 
reservoirs,  of  which  the  cisterna  magna  is  the  greatest.  We  have 
known  for  some  years  that  obstruction  to  this  downward  flow  other 
than  by  postmeningitic  adhesions  will  cause  certain  changes  in  the 
fluid  below  the  level  of  cord  compression  (syndromes  of  Froin  and 
Nonne).  Moreover,  we  know  from  the  results  of  a  few  operations 
and  from  experimental  cord  compression  "'  that  the  fluids  above  and 
below  the  level  of  compression  are  different.  These  facts,  already 
recognized,  led  us  to  use  combined  cistern  and  lumbar  punctures  in  the 
diagnosis  of  spinal  subarachnoid  block,  in  the  hope  that  differences,  even 
slight,  in  the  two  fluids  would  give  us  information  of  value.  The 
hope  has  been  realized. 

The  criteria  on  which  our  judgment  in  such  cases  is  based  are 
two-fold:  (1)  evidence  of  mechanical  obstruction  to  the  free  passage 
of  fluid  in  the  spinal  subarachnoid  space,  as  indicated  by  (a)  pressure 
relations  in  the  two  loci,  especially  changes  in  pressures  which  result 
after     withdrawal    of    fluid    (Fig.  5),  {b)    variations    in    the    normal 

5.  -Ayer,  J.  B. : — Cerebrospinal  Fluid  in  Experimental  Compression  of  the 
Spinal   Cord.   Arch.   Xeurol.  &   Psychiat.  2:158,    1919. 
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oscillatory  movements  of  the  fluid,  dependent  on  the  ccrel)ral  pulse 
and  respiration,  and  (c)  gross  changes  in  fluid  pressure  caused  hy 
compression  of  the  jugular  veins,  and  by  coughing,  all  indicative  of 
mechanical  interference  with  the  continuity  of  the  spinal  fluid  column  ; 
(2)  evidence  of  different  chemical  composition  of  the  two  fluids,  as 
shown  by  comparative  protein  determinations,  variations  from  the 
normal  supposedly  due  to  alterations  in  the  meninges,  allowing 
increased  transudation  of  protein  into  the  spinal  fluid. 

While  it  is  certain  that  tumors  and  other  lesions  which  compress 
the  spinal  cord  frequently  cause  isolated  protein  increase  in  the  spinal 
fluid  below  the  point  of  pressure,  it  is  possible  that  certain  degenerative 
diseases  of  the  cord  may  produce  similar  changes.  In  the  differential 
interpretation   of   these  two  groups  of   cases  presenting  similar   path- 


Fig.  5. — Method  of  combined  lumbar  and  cisterna  puncture,  witli  manometers 
for  measuring  pressure.  Ten  c.c.  of  fluid  has  been  released  from  the  cisterna 
with  equal  drop  in  pressure  in  both  manometers.  Normal.  The  oscillatory 
movements,  with  pulse  and  respiration,  and  gross  changes  of  pressure  on  cough- 
ing and  on  compression  of  the  jugular  veins  are  normally  equal  in  the  two 
manometers. 


ologic  fluids  it  is  hoped  that  the  comparison  of  two  fluids  will  be  of 
greater   value  than   the   examination   of   the   lumbar   fluid   alone. 

Nine  cases,  suspected  of  spinal  block  other  than  postmeningitic, 
have  been  thus  examined.  In  three,  there  was  evidence  of  block, 
as  indicated  by  mechanical  continuity  of  the  subarachnoid  space  and 
similar  chemical  findings  in  the  two  fluids.  A  third  gave  very  slight 
difference  in  the  fluids  and  judgment  is  suspended  in  interpreting  its 
significance.  Five  cases  showed  unmistakable  difference  in  the  fluid 
findings,  and  three  of  these  have  thus  far  come  to  operation  and  the 
cause  of  obstruction  has  l)een    found. 
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Two  examples,  showing  different  degrees  of  subarachnoid  block, 
are  given. 

Case  3. — Mr.  J.  G.,  aged  24  year's,  was  admitted  to  Massachusetts  General 
Hospital,  April  7,  1920,  with  a  history  of  illness,  beginning  with  pain  in  the 
chest  five  months  before.  A  few  weeks  later  he  noticed  increasing  weakness  of 
his  right  leg  and  numbness  in  both  legs.  The  numbness  and  weakness  had  pro- 
gressed to  such  an  extent  that  walking  had  become  greatly  affected.  There  was 
also  difficulty  in  starting  urine.  Examination  showed  partial  Brown-Sequard 
paralysis  with  an  indefinite  zone  of  hyperesthesia  at  the  level  of  the  tenth 
thoracic    segment. 

Comparative  cisterna  and  lumbar  punctures.  April  9,  yielded  findings  sum- 
marized in  Table  1. 

T.-\BLE  1. — CoMP.\Risox  OF  Findings  in  Cerebrospin.\l  Fluid  from 
CisTERXA    Axn   Ll'mhar    Puncturf.s 

Cisterna  Lumbar 

Pressure,    in    mm.,    initial* 150  170 

After  withdrawal  of  5  c.c.  from  cistern** 130  165 

After  withdrawal  of  5  c.c.  from   lumbaf 135  85 

After   withdrawal   of   10    c.c.    from   lumbar 135  30 

After   waiting    five    minutes 170  30 

Clear,   Colorless  Clear,   Colorless 

Character  \o   Clot  Xo   Clot 

Protein    (alcohol    precipitation).... Slightly    +  +-|--t-  + 

Total  mg.  per  100  c.c.   (sulphosalicylic  precipitation  t)  •  •  83  1112 

Globulin    (ammonium    sulphate    precipitation) 0  -\--\- 

CoUoidal  gold  test ± ± ±0000000  1223332000 

Erythrocytes    and    leukocytes 0  0 

Wassermann    reaction    — 

*  Oscillations  of  fluid  with  pulse,   respiration   and   on   coughing  normal   and   equal. 
**  Oscillations   remain   normal   and   equal    in    both   manometers, 
t  Unpublished  method. 

By  this  examination  it  is  evident  that  there  is  obstruction  to  the  free  passage 
of  fluid  in  the  spinal  subarachnoid  space,  as  shown  by  manometer  readings  after 
withdrawal  of  fluid  (Fig.  6).  The  examination  of  the  fluids  likewise  shows  a 
marked  chemical  difference,  the  cistern  fluid  appearing  almost  normal,  the  lum- 
bar  fluid   presenting  the   "Xonne   Syndrome"    (Figure   7). 

Laminectomy  was  performed  by  Dr.  W.  J.  Mixter  and  a  cholesteatomatous 
cyst  of  the  pia  was  evacuated.  Subsequently  the  patient  improved,  and,  May  12, 
combined  punctures  were  repeated.     The  findings  are  summarized   in  Table  2. 

TABLE  2. — Comparison  of  Findings   in    Cerebrospinal   Fluid  from     ' 
Cisterna  and  Lumbar  Punctures 

Cisterna  Lumbar 

Pressure,    in    mm.,    initial* 210  180 

After  withdrawal  of   10  c.c.   from   cistern 160  130 

After  withdrawal  of   10  c.c.  from  lumbar 100  70 

Clear,  Colorless  Clear,  Colorless 

Character  No   Clot  No   Clot 

Protein    (alcohol    precipitation) Slightly    -f-  + 

Total  mg.  per   100  c.c.  (sulphosalicylic  acid  precipitation)  166  192 

Globulin    (ammonium   sulphate   precipitation) 0  0 

Colloidal   gold  test ±  ±  ±0000000  +  +  +  +  +  +0000 

Leukocytes     2          •  0 

*  The  fluid   levels  were  the  same.     The   head  was  3  cm.   lower  than   tlie   lumbar   spine. 

The  second  examination  showed  a  free  subarachnoid  space  (Fig.  8) 
and  the  two  fluids  were  almost  normal.     In  this  patient  with  a  known 


PUNCTURE    OF    CISTERNA    MAGNA 


151 


Fig.  6.— (Case  3).— Before  operation.  Compression  of  spinal  cord  by  choles- 
teatomatous  cyst.  A,  initial  pressure  in  cistern  and  lumbar  sac  nearly  equal. 
B,  after  withdrawal  of  fluid  from  the  latter,  the  pressure  below  the  point  of 
compression    falls,   and   above   this  point   it   remains   elevated. 


Fig.  7. — Comparative  fluids  from  cistern,  C.  and  lumbar  puncture,  L,  from 
three  cases  of  known  compression  of  the  spinal  cord.  In  each  case  protein  has 
been  precipitated  by  alcohol  from  equal  amounts  of  spinal  fluid,  the  lumbar  fluid 
in  each  showing  the  greater  amount.  Mr.  S.,  tuberculosis  of  upper  thoracic 
spine.  Mr.  G.  (Case  3),  cholesteatomatous  cyst  of  pia,  lower  thoracic  region. 
Mr.  P.  (Case  4),  vertebral  degenerated  myeloma,  lower  thoracic  region. 
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pathologic  block  of  the  spinal  subarachnoid  space,  we  were  able  before 
operation  to  demonstrate  not  only  a  chemical  difference  in  the  two 
fluids,  but  also  mechanical  obstruction  to  the  flow  of  the  spinal  fluid. 
One  month  after  surgical  relief  and  coincident  with  clinical  improve- 
ment, the  two  fluids  appeared  almost  similar,  and  conclusive  evidence 
was  obtained  that  reestablishment  of  the  spinal  subarachnoid  space  had 
been  brought  about. 

(3i\SF.  4. — Mr.  P.  T.  P.,  33  years  of  age.  in  December.  1919,  complained  of 
abdominal  pain,  which  was  referred  to  the  spine  and  shoulders,  and  subse- 
quently localized  in  the  abdomen,  which  became  greatly  distended.  December  26, 
while  he  was  lying  down,  both  feet  became  numl).  the  numbness  ascending  within 
a  few  hours  to  the  hips,  accompanied  by  complete  bilateral  paralysis  of  the  lower 
extremities,  retention  of  urine  and  incontinence  of  feces.  Examination  in 
March  showed  complete  paraplegia  and  anesthesia  up  to  the  eleventh  thoracic 
vertebra  on  the  left  side  and  the  ninth  thoracic  vertebra  on  the  right.  While 
no  voluntary  motion  was  possible,  reflexes  of  defense  were  conspicuous.  A 
roentgenogram    of   the    thoracic    spine    was    negative. 

March  17,  combined  cisterna  and  lumbar  punctures  gave  results  which  are 
summarized   in  Table  3. 

TABLE  3. — CoMPARisox  of   Findings   in   Cerebrospinal  Fluid  from 
Cisterna   and    Lumbar    Punctures 

Cisterna  Lumbar 

Pressure,   in   mm.,   initial' 120  120 

After  witl^drawal  of  5   c.c.   from  cistern 90  90 

After  withdrawal  of  5   c.c.  from  lumbar 80  80 

After  withdrawal  of  3  c.c.  more  from  cistern 60  60 

Clear,  Colorless  Clear,  Colorless 

Character  No   Clot  No   Clot 

Protein    (alcohol    precipitation) Slightly    +  Greatly    + 

Total  mg.  per  100  c.c.  (sulphosalicylic  acid  precipitation)  100  250 

Globulin     0  + 

Colloidal    gold   test 1111000000  1543222100 

Erythrocytes    and    leukocytes 0  _  0 

Sjigar +  '  + 

Wassermann    reaction    — 

*  Oscillations   with   pulse,   respiration   and   cough   normal   and    equal    in    both   fluids. 

These  findings  show  no  mechanical  obstruction  to  the  downward  passage  of 
the  spinal  fluid,  but  marked  discrepancy  is  seen  in  the  protein  content  in  the  two 
fluids  indicative  of  increased  transudation  into  the  fluid  from  a  source  between 
the  two  needles. 

On  account  of  the  rapid  onset  of  the  symptoms  of  transverse  myelitis  the 
patient  was  sent  home  with  a  diagnosis  of  myelitis,  probably  degenerative.  The 
next  month  he  returned,  laminectomy  was  performed,  and  an  infected  vertebral 
myeloma,   pressing  on   the   dura,   was    found. 

While  we  must  admit  the  coincidence  of  both  compression  and  a 
toxic  agent  in  the  causation  of  the  symptoms  in  this  case,  it  is  the 
opinion  of  the  author  that  the  spinal  fluid  changes  are  principally 
the  result  of  the  compression. 

The  third  case  in  which  the  diagnosis  of  cord  compression  was 
demonstrated  at  operation  presented  both  mechanical  and  chemical 
changes  in  the  fluids  even  more  striking  than  in  Case  3.  The  patho- 
logic lesion  in  this  case  was  tuberculosis  of  the  upper  thoracic  s])ine. 
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On  the  basis  of  the  cHnical  examination  in  these  three  cases  the 
neurologist  might  say  that  the  diagnosis  of  cord  compression  was 
already  sufficient  without  any  help  from  spinal  fluid  findings.  This 
was  certainly  true  of  the  man  with  Pott's  disease ;  the  diagnosis  was 
almost  assured  in  Case  3,  but  not  at  all  certain  in  Case  4.  In  fact,  this 
last  patient  was  sent  home  after  two  weeks'  study  in  the  hospital  with 
a  tentative  diagnosis  of  degenerative  myelitis.  Every  diagnostician 
will  admit  of  finding  cord  degeneration  at  operation  when  tumor  has 
been  expected,  and,  vice  versa,  a  tumor  or  cyst  or  other  cause  of  com- 
pression is  not  infrequently  present  when  least  expected.    Confirmatory 


Fig.  8.  (Case  3). — After  operation.  Presslire  in  cistern  and  in  lumbar  sac 
falls  promptly  and  equally  whether  fluid  is  withdrawn  from  one  or  the  other 
needle.  The  continuity  of  the  subarachnoid  space  has  been  reestablished  by 
operation. 


evidence  from  spinal  fluid  examination  should  therefore  be  most 
welcome  in  all  such  cases.  That  negative  findings  are  proof  against 
the  presence  of  cord  compression  is  not  maintained,  for  twice  I  have 
obtained  normal  fluids  from  below  tumors  (lumbar  puncture  alone)  ; 
that  positive  spinal  fluid  findings  are  usually  found  below  the  level  of 
cord  compression  has  been  my  experience  and  that  of  many  writers. 
It  is  to  be  hoped  that  a  comparison  between  the  fluid  findings  above 
and  below  a  compressed  area  of  the  spinal  cord,  made  possible  by 
the  method  here  described,  will  give  information  of  greater  significance 
and  reliability  than  is  to  be  obtained  from  examination  of  the  lumbar 
fluid  alone,  and  thus  the  procedure  will  aid  in  earlier  diagnosis  of 
spinal  cord  compression. 
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CONCLUSIONS 


Puncture  of  the  cisterna  magna  should  be  employed  when  it  is 
desirable  to  reach  the  upper  reservoirs  of  the  cerebrospinal  fluid 
system.  It  may  be  employed  alone  but  is  frequently  used  to  greater 
advantage  in  connection  with  lumbar  puncture,  and  occasionally  with 
ventricular  puncture. 

The  technic  has  been  found  to  be  easy  to  acquire,  and  should 
prove  safe  in  the  hands  of  a  careful  operator.  Preliminary  experience 
on  the  cadaver  should,  however,  be  insisted  on  before  its  application. 

This  procedure,  as  carried  out  forty-three  times  in  twenty  patients, 
has  proved  of  value  either  for  diagnostic  or  therapeutic  purposes.  It 
has  been  used  to  advantage  in  the  diagnosis  and  treatment  of  cases 
of  postmeningitic  subarachnoid  block.  It  has  been  employed  in  the 
treatment  of  a  selected  group  of  cases  of  cerebral  syphilis  and  in  one 
case  of  epidemic  meningitis.  In  connection  with  lumbar  puncture  it 
has  proved  of  value  in  the  diagnosis  of  cord  compression  from  causes 
other  than  meningitis. 

DISCUSSION     OF     P.\PERS     BY     DRS.     CUSHING     AND     AVER 

Dr.  Ernest  Sachs,  St.  Louis,  said  that  he  had  come  to  realize  in  the  last 
few  years  that  the  handling  of  the  cerebrospinal  fluid  was  one  of  the  most 
important  factors  in  dealing  with  intracranial  conditions,  particularly  tumors. 
Consequently,  he  had  been  greatly  interested  in  the  work  of  Weed  and  McKib- 
ben.  Dr.  Gushing  pointed  out  in  his  paper  that  he  had  shown  experimentally 
that  saturated  salt  solution  injected  intravenously  would  reduce  the  volume  of 
the  brain.  Dr.  Sachs  had  tried  this  on  several  cases,  just  as  Dr,  Gushing  had 
done.  The  result  in  the  reduction  of  the  hernia  was  so  striking  that  one  of 
his  assistants.  Dr.  Belcher,  urged  him  to  try  it  in  the  course  of  an  operation. 
Since  he  had  only  Weed's  experimental  evidence  to  go  on,  he  hesitated  to 
use  it  except  in  a  case  in  which  it  was  impossible  to  get  cerebrospinal  fluid  by 
ventricle  puncture,  as  happens  not  infrequently  in  supratentorial  tumors,  because 
these  tumors  often  compress  the  ventricle.  In  these  cases  opening  the  dura 
without  reducing  intracranial  pressure  is  likely  to  meet  with  disaster.  He 
recently  tried  this,  therefore,  in  the  course  of  an  operation  and  it  gave  satis- 
factory results,  and  although  it  was  only  a  single  observation,  it  seemed  worth 
recording  as  the  method  promises  to  be  of  great  value. 

This  particular  case  was  one  of  temporal  lobe  tumor  in  which  both  ventricles 
were  aspirated  during  operation  to  reduce  pressure,  prior  to  opening  the  dura, 
and  in  which  both  the  right  and  left  ventricle  were  completely  compressed 
and  only  a  drop  or  two  of  fluid  was  obtained.  There  was  then  introduced, 
intravenously,  30  to  35  c.c*  of  a  35  per  cent,  saturated  solution  of  salt  and 
within  five  to  six  minutes  the  brain  had  contracted  to  such  an  extent  that  it 
was  possible  to  open  the  dura  with  the  brain  practically  under  normal  tension. 
Studies  were  made  in  this  case  for  a  number  of  days  afterward  to  determine 
whether  there  was  any  harmful  effect  from  the  salt  solution  and  also  whether 
the  fragility  of  the  red  blood  cells  might  have  become  affected,  a  point  that 
Dr.  Marshall,  our  pharmacologist,  was  much  interested  in.  The  studies  made 
in  this  one  case  showed  that  the  fragility  of  the  red  blood  corpuscles  was  not 
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impaired  in  any  way,  and  as  far  as  they  were  able  to  observe,  there  was  no 
deleterious  effect  on  the  patient. 

It  seemed  to  Dr.  Sachs  that  this  procedure  during  the  course  of  intracranial 
operations  was  one  that  must  be  undertaken.  He  undertook  it  with  much 
hesitation,  but  felt  that  the  experimental  work  of  Weed  and  McKibben  justified 
it  in  an  extreme  case. 

Regarding  the  work  of  Dr.  Ayer,  he  felt  as  most  surgeons  did  who  did  not 
like  to  undertake  procedures  in  the  dark.  He  would  fear  greatly  to  undertake 
such  a  puncture  of  the  brain  cisterna.  He  noticed  in  his  drawing  that  Dr.  Ayer 
did  not  take  into  consideration  two  points  which,  it  seemed  to  him,  must  be 
remembered:  First,  the  medulla  is  suspended  in  fluid  and,  therefore,  during  life 
it  may  be  much  nearer  the  posterior  portion  of  the  canal  than  it  is  in  the  cadaver. 
The  cord  and  medulla  move  markedly  during  respiration.  During  inspiration 
the  cord  is  forced  back,  as  can  be  seen  in  the  course  of  any  spinal  operation. 
And,  second,  not  infrequently  there  is  a  vein  of  considerable  size  that  runs 
from  the  torcular  down  the  median  line  in  the  dura,  and  Dr.  Sachs  thought 
there  would  be  great  danger  in  some  cases  of  puncturing  that  vein  since, 
according  to  Dr.  Ayer's  drawing,  the  needle  is  passed  so  close  to  the  posterior 
edge  of  the  foramen  magnum  that  where  this  vein  ends  in  the  circular  vein 
around  the  foramen  it  may  readily  be  injured.  No  one  cares  to  have  blood 
in  the  region  of  the  medulla;  surgeons  try  to  avoid  having  even  a  dro.p  there. 

Dr.  Harvey  Gushing,  Boston,  thought  there  could  be  no  doubt  but  that 
Dr.  Ayer  had  realized  the  risks  of  this  procedure  as  much  as  any  one. 

In  regard  to  what  Dr.  Sachs  had  mentioned.  Dr.  Gushing  said  that  this 
particular  median  vein  stopped  at  the  foramen,  so  that  there  was  no  risk  on 
that  score.  Nevertheless,  the  procedure  is  a  dangerous  one.  However,  he 
cautioned  that  Dr.  Ayer  was  merely  reporting  some  preliminary  studies,  and 
even  lumbar  puncture  under  certain  circumstances  is  dangerous.  He  was  quite 
sure  that  the  procedure  which  Dr.  Ayer  had  in  mind  may,  with  due  precautions, 
become  useful.  He  thought  the  same  thing  was  true  of  the  saline  procedure, 
of  which  he  had  spoken. 

Dr.  Gushing  said  it  must  be  realized  that  we  are  in  the  early  stages  of  these 
investigations,  and  it  was  long  after  Quincke's  time  that  lumbar  puncture 
became  routine.  He  was  sure  there  is  a  great  deal  in  all  of  these  new  pro- 
cedures that  may  become  valuable,  but  he  believed  that  such  a  measure  as 
Dr.  Ayer  advocated  should  not  be  promptly  adopted  by  all  physicians,  as 
accidents  would  follow.  The  measure  should  be  left  in  the  hands  of  those 
who  were  particularly  interested  in  it,  to  develop  the  technic  until  we  could 
take  it  over  from  them  and  rely  on  it.  He  thought  the  same  thing  was  true  of 
injecting  air  into  the  ventricle  for  diagnostic  purposes.  The  time  had  not  yet 
come  when  any  one  of  these  three  novel  procedures  could  be  advocated  for 
general  use. 

Dr.  Foster  Kennedy,  New  York  City,  said  that  Dr.  Ayer's  description  of 
the  first  step  in  his  technic  and  his  directions  for  finding  the  first  cervical 
vertebra  rather  reminded  one  of  the  opening  sentence  of  Mrs.  Beaton's  recipe 
for  making  Welsh  rarebit — "First  catch  your  hare.' 

The  procedure  that  Dr.  Ayer  had  touched  on  was  one  that  ought  to  be 
viewed  somewhat  askance,  and  as  Dr.  Sachs  wisely  pointed  out,  its  technic 
ought  to  deter  us  from  undertaking  it  lightly.  Surgery  in  the  dark,  as  Dr.  Sachs 
remarked,  is,  on  the  whole,  rather  a  precarious  procedure,  and  when  in  the 
neighborhood  of  the  medulla,  since  the  medulla  is  not  a  fixed  point,  it  seemed 
to  Dr.  Kennedy  to  be  doubtful.     If  it  is  a  matter  of  removing  cerebrospinal 
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fluid  from  the  great  cistern  of  the  brain,  and  one  has  the  choice  of  tapping  the 
cistern,  or  giving  saline  by  mouth,  it  seemed  better  for  the  patient  to  take 
the  salt! 

As  for  the  suggestion  that  this  method  is  a  proper  one  with  which  to  treat 
cerebrospinal  syphilis,  he  said  that  this  has  not  yet  been  demonstrated. 

Dr.  Adolf  Meyer,  Baltimore,  called  attention  to  a  way  of  getting  a  good  view 
of  this  region  with  a  procedure  that  suggested  itself  to  him  because  he  desired 
to  obtain  more  perfect  specimens  at  necropsy.  The  attempt  to  obtain  a  well 
preserved  position  and  normal  topographical  relations  of  the  brain  led  Dr.  C.  B. 
Dunlap  to  work  out  a  technic  of  formaldehyd  injection  before  removal  of  the 
brain  at  necropsy.  This  made  of  the  brain  a  relatively  inelastic  mass ;  hence 
the  necessity  of  adding  to  the  usual  circular  section  of  the  skull  the  removal 
of  a  wedge  of  the  occipital  .bone,  exposing  the  foramen  magnum  and  under 
the  dura  the  pia  arachnoid  of  that  region. 

Having  thus  had  the  frequent  opportunity  of  seeing  that  region  in  formal- 
dehyd injected  material  under  the  best  possible  exposure,  so  that  we  were  not 
in  the  dark.  Dr.  Meyer  was  decidedly  impressed  with  the  fact  that  we  were 
dealing  with  a  space  much  wider  and  more  easily  reached  than  he  would  have 
dreamed.  The  tapping  of  the  posterior  tent  of  the  pia  arachnoid  was,  really, 
as  Dr.  Ayer  described,  much  safer  and  easier  than  any  one  who  had  not 
performed  that  necropsy  technic  would  consider  likely.  He  thought  it  wise, 
however,  to  consider  the  possibility  of  cerebellar  herniation. 

Dr.  Bronislaw  Onuf,  Rutherford,  N.  J.,  wished  to  state  that  he  had  applied 
Dr.  Ayer's  method  in  about  fifty  cases  with  entire  safety,  meaning  that  as  it  was 
used  postmortem,  the  danger  of  causing  death  was  excluded. 

He  had  previously  referred  to  a  method  which  he  wished  to  speak  of  again 
because  the  subject  had  some  bearing  on  Dr.  Cushing's  paper.  Some  fifteen 
years  ago  he  described  a  method  of  preserving  the  brain  and  spinal  cord  after 
death  without  performing  necropsy.  He  was,  at  the  time,  pathologist  to  Craig 
Colony,  and  in  many  cases  he  had  to  wait  twenty-four  to  fifty  hours  after  death 
for  permission  to  perform  the  necropsy  examination.  In  most  of  these  cases 
the  brain  and  cord  would  have  been  absolutely  annihilated  for  microscopic 
study  if  something  had  not  been  done  to  preserve  it  before  the  necropsy  was 
made.  A  method  was  devised  which  was  described  in  the  Medical  Record 
(July  9,  1904)  of  injecting  a  solution  of  formaldehyd,  12  per  cent.,  through  two 
routes — one  by  lumbar  puncture  and  the  other  through  the  cisterna  magna. 
The  injection  was  made  under  pressure,  and  he  was  surprised  at  the  large 
amount  of  fluid  that  could  be  injected  in  this  manner.  Usuaully,  only  about 
400  c.c.  could  be  so  injected,  but  he  had  had  cases  in  which  as  much  as  1,500  c.c. 
went  in.  The  fluid  oozed  out  along  the  nerve  roots,  hardening  the  parts  adjacent 
to  the  spine,  lungs,  liver,  kidneys,  intestines,  etc.  That  the  fixation  was  a  suc- 
cess was  shown  by  applying  to  the  basal  ganglions  such  delicate  tests  as 
Weigert's  and  Mallory's  neuroglia  stains  which  succeed  only  in  specimens 
hardened  almost  immediately  after  death,  and  which  in  the  specimens  made 
from  the  basal  ganglions  of  brains  hardened  by  the  prenecropsy  method  men- 
tioned, gave  perfect  results. 

The  point  of  interest  with  regard  to  Dr.  Cushing's  investigations  was  the 
oozing  out  of  the  fluid  along  the  nerve  roots,  showing  some  of  the  pathways 
along  which  the  cerebrospinal  fluid  may  wander. 

Dr.  Israel  Strauss,  New  York,  thought  we  ought  not  to  allow  this  piece 
of  work  of  Dr.  Ayer  to  pass  without  some  commendation  instead  of  criticism. 
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Dr.  Ayer  had  not  only  experimented  on  animals — eleven  hundred — but  on  the 
cadaver,  and  his  results  were  based  on  experimental  knowledge. 

When  it  came  to  "working  in  the  dark"  he  believed  that  some  of  the  pro- 
cedures, like  that  advocated  by  Dr.  Ayer,  were  safer  than  some  others  in  which 
surgery  worked  in  the  light.  He  believed  he  would  take  chances  with  this  pro- 
cedure rather  than  allow  general  surgeons  to  attempt  to  aspirate  the  ventricles, 
because  he  had  seen  experts  fail  even  in  this. 

As  Dr.  Gushing  had  stated,  there  were  dangers  in  lumbar  puncture  and  there 
were  dangers  in  every  other  procedure.  He  had  seen  a  patient  die  from  an 
ordinary  injection  of  one-hundredth  of  a  grain  of  hyoscin,  and  yet  this  drug 
was  in  general  use. 

There  was  only  one  warning  that  ought  to  be  given  regarding  Dr.  Ayer's 
work  and  that  was  that  before  any  of  us,  or  the  surgeons  who  "worked  in 
the  light,"  attempted  this  procedure,  they  should  first  try  it  on  the  cadaver. 
This  is  the  particular  point  to  which  Dr.  Ayer  should  call  attention  when 
publishing  this  paper,  namely,  asking  physicians  to  first  try  it  on  the  cadaver, 
and  not  to  discredit  a  procedure  as  harmful  which  was  of  great  value  when 
properly  used. 

Dr.  James  B.  Ayer  (in  closing)  said  he  did  not  expect  the  acceptance  of 
this  procedure  without  remonstrance,  and  he  was  more  than  pleased  that  so 
many  thought  there  was  anything  of  value  in  it.  He,  too,  realized  the  potential 
dangers  of  cisterna  puncture,  but  believed  that  if  used  carefully  there  would 
be  no  harmful  results. 

There  was  another  group  of  cases  in  which  cistern  puncture  should  be  of 
use.  In  septic  meningitis,  for  which  there  was  at  present  no  adequate  treat- 
ment, irrigation  from  cistern  to  lumbar  sac,  or  ventricle  to  cistern  or  cerebral 
subarachnoid  space  to  cistern,  oflfered  a  method  which  may  well  be  tried.  As 
to  the  serum  treatment  of  cerebral  syphilis  by  this  route,  he  was  not  sanguine, 
but  if  there  was  value  in  serum  treatment  it  should  unquestionably  be  of  greater 
value  if  given  by  this  rather  than  by  the  lumbar  route. 

In  finding  the  point  for  insertion  of  the  needle,  the  landmark  was  not  the 
spine  of  the  first,  but  of  the  second  cervical  vertebra,  which  is  readily  palpated 
on  most  subjects.  Points  in  technic  were  necessarily  made  brief  because  of  the 
time,  and  because  this  had  already  been  published. 

The  conception  of  the  medulla  being  freely  movable  did  not  seem  at  all 
likely.  In  a  cadaver  in  which  a  needle  was  left  in  situ,  the  brain  was  removed 
until  the  medulla  and  needle  were  visible;  the  head  was  then  thrown  into  diflfer- 
ent  positions ;  in  no  attitude  could  the  needle  be  made  to  impinge  on  the 
medulla. 
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There  are  now  forty-two  states  and  two  territories  in  this  country 
that  have  compensation  laws.  It  is  estimated,  approximately,  that 
two  and  a  half  million  accidents  occur  yearly  to  workmen  (four- 
fifths  being  'trivial)  and  that  $120,000,000  are  spent  on  them.  In 
spite  of  all  preventive  efforts  the  number  of  accidents  is  said  not  to 
be  decreasing. 

There  are  about  2,500,000  workmen  in  New  York  state  subject 
to  the  compensation  laws  (about  80  per  cent,  of  all  workmen).  There 
were  288,441  accidents  re'ported  in  1919.  About  20  per  cent.,  or 
57,550  were  compensated,  and  the  total  compensation  in  1916  was 
$12,803,000,  about  $12,000,000  being  in  cash  benefits  and  about  $180, 
000  for  medical  services.  In  New  York,  if  a  workman  is  injured 
enough  to  lay  off  for  two  weeks,  he  receives  compensation,  namely, 
medical  attention  and  $20  per  week  for  two  months.  If  at  the  end 
of  two  months  he  is  not  well,  he  goes  to  the  State  Industrial  Commis- 
sion, which  decides  whether  his  injury  is  a  total  or  partial,  complete 
or  temporary  disability:  (1)  permanent,  partial  and  (2)  temporary 
total  disability,  are  the  two  main  groups,  for  which  compensation  is 
given. 

Large  numbers  of  applicants  for  further  relief  appear  at  the 
commission  ofiice,  about  two  months  after  the  accident.  They  have 
meanwhile  been  under  the  care  of  insurance  and  other  physicians, 
but  are  still  disabled — or  think  they  are. 

About  15  per  cent,  of  these  applicants  complain  of  nervous  symp- 
toms and  a  great  many  of  them  have  received  wounds  of  the  head 
or  have  fallen.  These  accidents  have  been  followed  by  symptoms  of 
brain  concussion,  brain  contusion,  fracture  of  the  skull,  and  other 
conditions.  These  patients  are  referred  to  various  neurologists  and 
their  stories  are  no  doubt  familiar.  Dr.  Michael  Osnato  has  made 
a  study  and  analysis  of  200  such  cases,  and  has  given  statistics  of 
the  age,  social  condition  and  symptomatology,  classifying  them  in  two 
groups — (1)   traumatic   neuroses,    (2)    traumatic   hysterias. 
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The  frequency  of  wounds  of  the  head  which  are  not  fatal  and 
which  do  not  cause  definite  crushing  or  hemorrhage  of  the  brain  is 
great,  but  there  is  yet  no  satisfactory  explanation  of  the  symptoms  or 
sure  information  about  the  prognosis.  A  study  of  the  natural  history 
of  these  wounds  should  be  made.  I  have  seen  and  examined  many 
cases  of  this  kind  in  the  last  few  years,  and  have  gone  over  a  number 
of  my  earher  cases  of  traumatisms  of  the  head  in  which  Htigation  was 
sometimes  involved  and  sometimes  not. 

I  am  not  analyzing  these  cases,  since  Dr.  Osnato  has  done  it 
carefully  and  well.  My  study  has  been  made  rather  to  inquire  into 
the  nature  of  the  injury  and  what  can  best  be  done  for  these  cases 
by  the  profession  and  the  state. 

It  seems  to  be  the  opinion  that  the  present  compensation  laws  are 
doing  good  on  the  whole,  but  are  imperfect  and  in  many  states  ineffec- 
tive. In  so  far  as  they  relate  to  the  treatment  of  wounds  of  the 
head,  I  think  that  improvements  are  needed  and  can  be  made  and 
I  think  that  those  officially  connected  with  compensation  work  have 
an  open  mind  on  the  subject. 

HE.\D    WOUND    SYNDROME 

The  syndrome  itself  of  nonfatal,  nondestructive  wounds  of  the 
head  is  quite  a  definite  one.  From  whatever  source  gathered  the 
story  is  about  the  same.  In  Dr.  Bailey's  book  on  injuries  of  the 
nervous  system,  in  a  description  of  traumatic  neurosis  published  years 
ago  by  myself,  (Hamilton's  Legal  Medicine),  in  Chatelin  and  Demar- 
tel's  "Wounds  of  the  Skull  and  Brain,"  the  lists  of  subjective  symp- 
toms given  have  about  the  same  items. 

The  patients  from  the  compensation  commission  who  come  with 
bruised  heads  tell  stories  so  startlingly  similar  that  it  seemed  to  me 
finally  that  there  must  be  an  underground  school  for  the  education 
of  those  who  have  been  hit  on  the  head  and  desire  permanent  total 
disability  compensation. 

This  syndrome  of  wounds  of  the  head  as  described  by  Bailey^  is: 
headache,  vertigo,  irritability,  sleep  disturbances,  asthenia  and  memory 
defect. 

The  symptom  group  given  by  Chatelin  and  Demartel,-  and  "found 
in  cases  with  and  without  sign  of  objective  trouble"  is :  headache, 
vertigo,  insomnia,  changes  in  character,  memory  defects,  vasomotor 
phenomena,  sweats,  palpitations  and  flushings.  My  own  records  of 
compensation  cases  give  about  the  same  list :  headache,  vertigo,  insom- 
nia, irritability,  anxiety,  depression,  memory  defects,  fatigability,  tin- 

1.  Bailey :    Injuries,  p.  141. 

2.  Chatelin  and  Demartel :    Wounds  of  the  Head,  p.  38, 
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nitus,  partial  deafness  and  loss  of  weight.  Thus  the  wound  of 
the  head  syndrome  is  a  well  established  one.  It  follows  wounds 
of  the  head  in  war  time,  in  civil  life  with  litigation  and  compensation 
and  without  either.  It  is  a  picture  of  a  general  traumatic  neurosis 
or  psychoneurosis  with  certain  local  head  symptoms,  which  have  a 
possible  legitimate  basis. 

NATURE    OF    SYMPTOMS 

■  The  experience  of  surgeons  shows  that  when  the  brain  has  been 
badly  contused  and  the  skull  injured,  headache  and  attacks  of  some- 
thing like  vertigo  or  mental  confusion  occur.  In  bad  wounds  and 
contusions  the  headache  is  intense  at  times  and  even  calls  for  surgical 
relief. 

It  is  probable  that  in  all  severe  direct  blows  on  the  head  there  is 
some  contusion  of  the  brain,  but  in  most  cases  it  is  trifling  and  it 
is  generally  stated  that  the  wound  of  the  head  syndrome  disappears 
in  a  few  months. 

I  classify  the  patients  as  follows : 

1.  In  about  10  per  cent,  of  compensation  cases  with  head  wounds 
the  patient  has  the  main  features  of  this  syndrome  and  is  just  made 
uncomfortable  by  it.  One  cannot  say  he  has  any  neurosis  or  psychosis 
in  the  sense  that  there  is  any  general  constitutional  disturbance  of  the 
nervous  centers. 

2.  In  a  larger  percentage,  that  is,  in  more  than  half  the  cases, 
in  addition  to  headache,  vertigo  and  insomnia,  the  patient  is  anxious, 
worried,  nervous  and  depressed  and  cannot  concentrate  or  w^ork.  He 
has  never  been  ill  or  injured  before.  He  doesn't  imderstand  why 
he  is  not  cured  by  the  doctor  or  the  insurance  companies  and  he 
asserts  that  he  wants  to  feel  well  and  get  back  to  work.  He  becomes 
selfcentered,  exaggerates,  refuses  to  attempt  to  work  or  to  do  anything 
but  wait  and  get  some  new  treatment  that  will  make  him  well. 

3  and  4.  In  another  large  percentage  of  patients,  contributed  largely 
from  certain  races,  from  the  beginning  or  after  an  incubation  and 
the  sympathetic  suggestions  of  friends,  the  patients  develop  a  definite 
attitude  of  exaggeration  or  become  plain  malingerers.  They  see  ahead 
a  lump  sum  of  several  hundred  dollars.  Various  neurotic  and  hyster- 
ical  symptoms  develop  in   connection   with  these   attitudes   of   mind. 

There  are  some  definite  facts  about  these  cases : 

1.  The  patients  have  been  distinctly  and  seriously  injured,  in  most 
cases  knocked  unconscious  for  periods  varying  from  a  few  minutes 
to  a  few  days. 

2.  They  have  developed  a  definite  anrl,  we  may  say,  normal  syn- 
drome of  head  wounds. 
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3.  They  have  no  specific  evidence  of  any  localized  brain  injury — 
no  evidence  of  any  central  organic  nervous  disease,  except  that  we 
may  suppose  there  has  been  some  slight  brain  bruise  or  local  meningeal 
reaction  or  a  labyrinthine  injury. 

4.  They  are  receiving  weekly  compensation  and  many  expect  to 
be  pronounced  more  or  less  disabled  and  receive  some  lump  sum  which 
is  rarely  more  than  a  few  hundred  dollars. 

5.  When  their  case  is  settled,  the  symptoms  do  not  always  disap- 
pear;  and,  after  their  final  award  is  spent,  in  some  cases  they  come 
back  with  the  same  or  more  symptoms,  and  try  to  get  more  money. 

6.  In  similar  wounds  of  the  head  in  nonlitigated  cases  the  symp- 
toms sometimes  continue  and  may  even  grow  worse. 

I  think  every  one  has  had  cases  of  these  kinds  under  observation. 
How  are  we  to  explain  the  symptoms?  It  is  not  enough  to  classify 
them  into  traumatic  neuroses  and  traumatic  psychoneuroses  in  accord- 
ance with  the  amount  of  neurotic  or  psychic  element  in  the  cases.  I 
place  them  in  the  four  categories  just  referred  to. 

The  psychology  is,  in  most  cases,  simple  and  does  not  involve  the 
subconscious  very  much.  Indeed  most  of  the  patients  are  dull, 
extremely  ignorant,  and  do  not  appear  to  have  any  organized  sub- 
consciousness, much  less  a  directing  complex  or  the  mechanisms  of  a 
subconscious  defense.  They  are  uncomfortable,  suffering,  apprehensive, 
hopeful  of  getting  a  sum  of  money,  or  they  are  perhaps  enjoying  life 
without  work  for  the  first  time  and  receiving  money  weekly  like  the 
idle  rich,  while  the  wife  works  harder  at  home  or  goes  out  and  earns 
more  money.  They  are,  in  fine,  under  the  various  conscious  drives 
of  the  instinct  for  food  and  an  easy  life,  the  instinct  for  native  home, 
the  fear  of  death  and  disability,  the  fear  of  the  future  and  uncertainty 
of  settlement.  In  many  cases  we  may  suppose  that  on  the  basis  of 
the  brain  concussion  injury  together  with  the  emotional  reaction  asso- 
ciated with  it  and  an  expectation  of  relief  and  reward,  disassociations 
occur,  the  synapses  break  down  and  so-called  hysterical  symptoms 
appear.     Then  they  are  said  to  have  a  traumatic  psychoneurosis. 

My  feelings  toward  most  of  the  patients,  however,  is  that  to  call 
them  victims  of  neuroses  or  psychoses  is  hardly  worthy  of  our  science. 
They  have  just  traumatic  conduct  disorders.  They  suffer  hardly  even 
from  conduct  disorders,  but  from  what  are  of  the  nature  of  antisocial 
reactions  to  a  painful  and  incapacitating  injury. 

Aside  from  or  with  the  subjective  symptoms  which  I  have  described 
there  occurs  a  percentage  of  real  injuries,  such  as  fracture  of  the  bones, 
severe  strains  of  the  neck  and  back  muscles  or  a  definite  bruise  of 
Broca's  convolution   with   aphasia.     A  progressive  muscular  atrophy 
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appeared  in  one  case.  In  elderly  persons,  over  50  or  60  years  of  age, 
a  cerebral  and  general  arterial  sclerosis  is  found  and  senility  seems 
to  be  accelerated. 

Morbid  fears  which  are  associated  with  vertigo  naturally  develop. 
A  man  who  has  been  working  on  high  buildings,  a  painter  who  has  to 
climb  ladders,  does  not  want  to  go  back  to  his  calling  and  unless 
he  is  quite  young  he  probably  never  can  do  so.  But  these  are  physio- 
logic fears,  at  least  they  do  not  necessarily  involve  any  complexes  or 
subconscious  defense  reactions.  A  good  many  patients  develop  "habit 
pains"  which  may  be  explained  as  "conditional  reflexes." 

TREATMENT 

Most  cases  could  be  relieved  early  and  entirely  if  properly  handled ; 
this  is  the  important  issue  I  would  emphasize. 

If  after  an  injury  the  state  refused  all  compensation,  all  final 
awards  for  disability,  probably  there  would  be  50  per  cent,  less 
who  would  continue  to  have  the  wound  of  the  head  syndrome ;  but 
there  would  still  be  many  left.  The  state  cannot  now  undertake  this 
change,  but  it  could  do  something.  Now  it  spends  $12,000,000  on 
compensation  and  $180,000  on  medical  care.  It  should  spend  its 
money  on  the  immediate  and  skilful  care  of  the  injured  man.  He 
should  be  early  diagnosticated,  instructed  and  intensively  treated  and 
reconstructed,  and  he  should  be  emphatically  told  that  his  functional 
troubles  will  receive  no  recognition  as  permanent  disability, 

CONCLUSIONS 

My  conclusions  are  that  there  should  be  such  a  modification  of 
compensation  laws,  that  the  patient  receive  early  expert  advice,  not 
only  surgical  but  neurologic ;  that  treatment  and  reeducational  and 
reconstructive  measures  be  early  and  actively  employed ;  that  the 
closest  possible  study  be  made  early  to  determine  the  existence  of 
local  brain  and  cord  injuries.  Perhaps  some  day  objective  tests  may 
be  discovered  that  will  detect  exaggeration  and  malingering. 

Until  then  we  must  rely  on  experience  and  acuteness  of  observa- 
tions and  on  the  intensively  detailed  history  of  the  case. 

DISCUSSION 

Dr.  Francis  X.  Dercum,  Philadelphia,  said  .Dr.  Dana's  paper  applied  not 
only  to  injuries  of  the  head,  but  also  to  injuries  of  every  portion  of  the  body. 
It  was  a  state  of  mind  in  the  patient  that  gives  rise  to  what  is  termed  in  the 
German  literature  "compensation  hysteria."  We  have,  unfortunately,  in  this 
country  followed  the  method  of  compensation  practiced  in  Germany.  The  com- 
pensation statistics  in  Germany  were  appalling  before  the  war.  What  they  are 
now  of  course  he  did  not  know,  but  in  the  Germany  known  to  us  previous  to  the 
war  only  about  9.3  per  cent,  of  the  patients  with  an  injury  presenting  functional 
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nervous  troubles  ever  returned  to  work.  The  consequence  was  that  compensa- 
tion in  Germany  grew  to  enormous  proportions.  This  was  because  of  the 
method  with  which  compensation  was  applied.  Weekly  sums  were  paid— doled 
out — extending,  as  with  ourselves,  over  many  weeks  of  time;  and  after  the 
expiration  of  a  certain  period,  about  a  year,  the  claimant  had  the  right  to  apply 
for  another  examination,  at  which  examination  he  was  always  found  to  be 
worse.  As  a  consequence,  the  compensation  was  always  raised,  never  lowered. 
At  times  a  necessity  for  special  forms  of  treatment  was  claimed,  for  which 
increased  compensation  was  allowed;  at  other  times  even  a  special  personal 
attendant  was  claimed  to  be  necessary  and  the  increased  expense  allowed.  Not 
infrequently,  it  may  be  added,  the  attendant  thus  allowed  and  paid  by  the 
state  proved  subsequently  to  be  a  member  of  the  family  already  otherwise 
employed. 

If  our  attention  is  turned  to  Denmark,  where  the  principle  of  a  complete 
cash  compensation,  definite  and  final,  is  followed,  we  find  that  instead  of  only 
9.3  per  cent,  of  the  patients  with  traumatic  neuroses  returning  to  work,  93.6 
per  cent,  return  to  work.  About  four  years  ago  Dr.  Dercum  wrote  a  small 
book  on  this  subject,  entitled  "Hysteria  and  Accident  Compensation,"  pub- 
lished by  the  George  T.  Bisel  Company,  Philadelphia. 

The  facts,  Dr.  Dercum  repeated,  were  indisputable.  The  patient  usually 
made  a  recovery  from  a  physical  injury  from  which  he  may  have  suffered,  but 
the  fact  that  compensation  often  extended  over  hundreds  of  weeks  resulted 
in  the  fact  that  the  claimant  never  recovered  as  long  as  compensation  lasted. 
All  of  us  have  these  patients  with  traumatic  neuroses  in  our  clinics,  treat  them 
in  every  possible  way  and  yet  cannot  make  them  well.  The  only  way  to  deal 
with  them  would  be  to  change  the  method  of  compensation.  It  is  a  notorious 
fact  that  the  functional  nervous  patients  seeking  damages  in  the  courts  resist 
every  form  of  treatment,  but  that  all  medical  treatment  ceases  with  the  settle- 
ment. The  sym,ptoms  then  disappear,  the  patient  forgets  all  about  them.  He 
had  placed  a  large  number  of  such  cases  on  record  in  the  book  just  refei-red  to. 

Finally  Dr.  Dercum  said  that  the  method  of  immediate,  complete  and  final 
compensation,  the  Denmark  method,  was  the  fairest,  the  kindest  and  the  best 
for  the  injured  person.  The  latter  is  paid  a  lump  sum,  and  he  held  that  the 
state  had  no  right  to  withhold  this  sum  in  any  part  or  to  dole  it  out  in  such 
sums— often  pitiably  small— as  the  officials  thought  best.  It  is  readily  con- 
ceivable that  the  man  who  has  been  injured— or  believes  himself  to  have  been 
injured — is  obliged,  in  order  to  make  himself  a  fit  subject  for  compensation,  to 
maintain  his  symptoms  and  to  be  ill  for  the  specified  length  of  time.  In  Den- 
mark the  extent  of  the  injury  is  determined  by  a  board  of  physicians,  com- 
pensation is  prompt  and  the  matter  concluded.  The  patient  can  invest  his 
money  or  do  what  he  pleases  with  it,  but  the  significant  fact  is  that  sooner  or 
later  he  returns  to  work. 

Dr.  Theodere  Diller,  Pittsburgh,  thought  that  in  the  Government  War  Risk 
Insurance  there  was  a  better  plan  in  operation  than  in  the  State  Boards  of 
Workingmen's  Compensation.  In  the  war  risk  insurance,  with  which  he  had 
some  familiarity,  the  plan  is  something  like  this :  A  soldier  who  is  unable  to 
work  on  account  of  nervous  symptoms  following  injuries  in  the  war  receives 
$80  a  month;  that  is,  if  he  is  unable  to  work.  If  he  is  partly  able  to  work 
he  receives  one  half  or  one  quarter  of  this  amount. 

He  had  examined  many  of  these  men  in  the  last  year  and  divided  them 
grossly  into  two  classes,  dependent  fundamentally  on  their  temperaments,  those 
who  when  possessed  of  severe  nervous  symptoms,  such  as  Dr.  Dana  described. 
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stay  put  and  the  others  who  look  forward.  There  are  those  who  look  back- 
ward and  within,  and  those  who  look  forward  and  without.  These  groups 
run  into  each  other  very  much,  but  still  it  is  rather  useful  to  make  this  broad 
division.  The  ones  that  look  forward  can  be  helped  a  great  deal,  and  the 
government  has  a  good  way  of  doing  it.  If  a  man  says  that  he  cannot  work, 
that  he  cannot  do  this  or  that,  the  government  says,  "All  right,  we  will  give 
you  lighter  work."  For  instance,  the  man  who  complains  that  his  work  as  a 
carpenter  is  too  much  for  him  is  sent  into  a  greenhouse,  or  he  takes  up 
some  other  light  work,  and  is  put  on  to  harder  work  as  he  is  able  to  do  it. 
With  encouragement,  there  is  a  great  deal  that  can  be, done  in  that  way.  With 
the  other  class — those  who  look  in — it  is  hardly  possible  to  accomplish  any- 
thing. They  are  always  complaining  that  it  is  the  government  who  has  done 
this  and  has  caused  all  this  and  shall  be  made  to  ,pay  for  it.  It  is  hard 
to  do  anything  with  that  fundamental  condition  of  temperament.  Dr.  Diller 
said  that  giving  a  man  a  little  work  to  do  and  encouraging  him  to  do  more 
would  prove  as  valuable  in  the  cases  mentioned  by  Dr.  Dana  as  it  has  proved 
in  the  government's  cases. 

Dr.  Harvey  Gushing,  Boston,  said  he  felt  much  troubled  and  disturbed  by 
Dr.  Dana's  paper  on  this  subject.  He  felt  that  we  know  very  little  about  these 
cases.  He  did  not  believe  that  these  symptoms  occurred  only  in  people  engaged 
in  litigation.  It  may  have  appeared  so  before  the  war,  partly  because  most 
people  who  have  injuries  of  the  head  (and  it  is  those  injuries  we  are  speaking 
of,  not  injuries  in  general)  were  usually  of  the  laboring  classes,  and  not  intel- 
lectual people.  On  the  other  hand,  we  must  remember  that  people  with  such 
injuries  who  have  intelligence  often  do  not  persist  in  consulting  physicians 
because  they  see  it  does  no  good.  However  this  may  be,  poor  people  with  the 
complaints  we  designate  as  post-traumatic  neuroses  formerly  appeared  to  be 
the  more  numerous.  But  the  war  has  changed  all  this.  He  thought  that  a 
cerebral  injury,  no  matter  in  what  walk  of  life  the  person  may  be,  may  produce 
these  symptoms.  Soldiers  who  have  been  victims  of  cerebral  injuries  repre- 
sent, in  the  long  run,  men  who  are  not  afflicted  with  litigation  neurosis.  They 
are  seriously  damaged  by  these  injuries.  They  are  incapable  of  carrying  on 
their  former  work,  even  though  there  are  no  localizing  symptoms.  He  did  not 
see  why  Dr.  Dana  felt  that  if  you  cannot  determine  some  definite  local  lesion, 
there  had  been  no  damage.  These  unfortunate  people  are  left  with  disturbances 
in  mentality  which  affect  their  memory,  disposition  and  powers  of  concentra- 
tion. They  are  in  consequence  often  unable  to  engage  in  their  former  occupa- 
tion. It  may  be  called  a  functional  neurosis,  but  it  is  a  very  definite  thing.  He 
did  not  think  we  could  smooth  this  over,  or  excuse  ourselves  by  saying  that 
these  people  must  not  have  compensation  because  they  will  not  go  to  work. 
Most  of  these  patients  whom  he  saw  were  eager  to  go  to  work  and  made  fre- 
quent attempts  to  do  so,  but  they  broke  down  under  any  mental  strain. 

Dr.  Gushing  had  visited  a  hospital  in  England  where  anywhere  from  200 
to  300  patients,  who  had  not  been  operated  on,  were  lying,  and  the  attendant 
asked  him  what  could  be  done.  The  patients  had  headaches,  vertigo,  a  sense 
of  inca,pacity,  and  were  unable  to  carry  on  their  occupation.  They  were  fairly 
comfortable  if  left  in  bed.  They  should  have  been  operated  on  at  the  time  of 
the  injury,  and  that  was  the  result.  Then  he  had  gone  to  another  hospital 
and  had  been  asked  again,  "What  shall  we  do?  These  people  have  been 
operated  on,  but  have  holes  left  in  their  skulls.  They  are  subject  to  head- 
aches, have  dizziness,  vertigo,  mental  confusion  and  the  old  familiar  traumatic 
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neurosis  syndrome.  The  trouble  is  that  they  have  been  operated  on,  and  we 
must  now  close  the  cranial  defects  left  in  their  heads." 

Dr.  Gushing  said  that  all  these  people  had  had  a  serious  damage  to  their 
central  nervous  system,  and  he  believed  that  they  were  just  as  badly  crippled 
as  if  they  had  lost  their  legs.  The  people  who  had  lost  their  legs  get  the 
compensation,  and  the  people  with  serious  mental  disturbances  do  not.  It  is  the 
kind  of  disability  one  cannot  weigh  or  measure  by  ordinary  standards,  but  it 
is  a  very  real  thing.  Unquestionably  it  is  a  condition  easily  simulated.  It 
is  a  state,  moreover,  on  which  a  marked  functional  superstructure  of  symptoms 
may  develop.  Nevertheless,  a  large  proportion  of  the  victims  of  serious  cerebral 
contusions  are  permanently  handicapped  and  must  pursue  their  former  occupa- 
tion with  lessened  intellectual  vigor  and  staying  powers. 

Dr.  Edward  B.  Angell,  Rochester,  said  that  he  had  a  good  deal  of  success 
in  the  treatment  of  some  of  these  cases  with  a  very  simple  method.  For  those 
who  were  interested  in  the  matter  sufficiently  to  follow  it  out,  he  thought  that 
one  would  be  able  to  clear  up  a  large  majority  of  psychasthenic  or  neuras- 
thenic patients  in  this  manner.  If  the  urine  of  such  patients  is  placed  over 
nitric  acid,  a  pigment  ring  will  result.  When  you  have  this  with  the  other 
chain  of  symptoms,  it  means  that  there  is  a  depressed  tone  of  the  mind. 
Analysis  of  the  neurologic  symptoms  will  show  that  along  with  this  depressed 
tone  there  are  disturbances  of  metabolism,  usually  due  to  toxemia.  By  clearing 
up  that  pigment  ring  one  will  find  that  the  patients  forget  their  troubles. 
This  can  be  done  with  plenty  of  bicarbonate  of  soda  between  meals  and  sodium 
salicylate  in  10  grain  doses  after  meals.  It  is  a  simple  method  and  usually 
efficient. 

Dr.  Dana  said  that  these  people  have  not  much  subconscious  mind.  On 
the  contrary.  Dr.  Angell  believed  that  it  was  all  the  mind  they  had.  They 
had  no  reasoning  power,  for  rational  argument  was  of  little  avail  in  controlling 
the  neurosis. 

Dr.  Bernard  Sachs,  New  York,  said  his  sympathy  was  almost  entirely 
with  the  attitude  taken  by  Dr.  Dana  and  he  wanted  to  express  his  dissent 
from  the  position  assumed  by  Dr.  Gushing.  He  did  not  think  Dr.  Gushing 
realized  what  kind  of  cases  they  had  to  deal  with  in  New  York,  where  the 
situation  was  extremely  serious,  and  demanded  serious  attention.  He  felt  that 
neurologists  should  stand  together  and  adopt  some  uniform  policy,  particularly 
with  reference  to  court  cases. 

Dr.  Gushing  was  right  in  that  there  is  a  certain  amount  of  injury  in  brain 
cases  which  is  tangible — not  intangible — which  has  been  done  to  the  brain. 
These  are  not  the  cases,  however,  which  Dr.  Dana  had  in  mind,  and  the  cases 
on  which  some  immediate  decision  had  to  be  taken.  Dr.  Sachs  said  there  was 
a  large  number  of  persons  who  received  slight  injuries  of  the  head,  but  from 
the  fact  that  the  injury  had  been  to  the  head  (and  most  people  seem  to 
appreciate  that  part  of  the  body  more  than  any  other)  they  at  once  became 
imbued  with  the  idea  that  some  serious  injury  had  been  done.  They  consti- 
tuted a  large  proportion  of  head  injuries  which  were  dealt  with  in  court  before 
the  State  Industrial  Gommission. 

Dr.  Sachs  had  tried  to  be  just  and  to  assure  adequate  compensation  to  the 
workingman  and  to  play  fair  with  him ;  but  he  admitted  that  the  impression 
remained  that  the  workingman's  apparent  psychosis  or  mental  attitude  was  due 
first  of  all  to  the  intense  fear  that  he  was  not  going  to  be  able  to  continue 
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to  earn  his  livelihood.  That  was  the  predominant  factor  in  his  mental  make-up 
for  the  time  being.  Dr.  Sachs  had  not  been  able  to  escape  the  conviction  that 
in  the  vast  majority  of  cases  it  was  the  desire  for  compensation.  He  thought 
the  common  sense  attitude  of  all  neurologists  toward  this  will  have  to  be 
that  it  is  the  desire  of  compensation  that  often  prevents  these  people  from 
getting  well.  He  thought  that  it  should  be  recommended  that  compensation 
should  depend  on  a  return  to  work.  He  had  appeared  before  the  State  Indus- 
trial Commission  and  presented  that  point  of  view,  that  is,  to  induce  the 
workingmen  to  return  to  work  and  tell  them  that  their  compensation  would 
be  increased  if  they  returned.  He.  wanted  to  get  away  from  any  maudlin 
sentimentality  that  we  were  unfair.  We  are  all  prone  to  do  all  we  possibly 
can  in  favor  of  the  workingman,  but  unless  he  returned  to  work  of  one  kind 
or  another,  Dr.  Sachs  feared  we  would  have  a  large  number  of  idlers  on  our 
hands  for  many  years  to  come. 

Dr.  Foster  Kennedy,  New  York  City,  asked  Dr.  Cushing  on  what  authority 
he  stated  that  all  people  who  had  head  injuries  and  had  symptoms  afterward 
had  vasomotor  disturbances.  It  did  not  seem  to  him  to  be  a  scientific  state- 
ment, and  he  would  like  to  have  the  evidence.  Dr.  Cushing  seemed  to  neglect 
the  evidence  that  injury  rendered  a  man  liable  to  suggestion,  and  it  was  this 
that  precipitated  many  of  the  symptoms  and  perpetuated  them. 

Dr.  Kennedy  further  said  that  Dr.  Cushing  perhaps  had  noticed  some  of 
the  reports  brought  out  by  Wilfred  Trotter,  who  had  treated  cases  of  bone 
defects  of  the  skull  by  taking  bone  grafts  from  the  tibia,  and  entirely  cured 
the  bone  defect.  These  men,  both  privates  and  officers,  had  serious  subjective 
physical  sensations  before  operation.  Trotter  stated  that  nothing  was  done 
to  the  brain;  the  bone  defect  merely  was  corrected  and  he  believed  and  justly 
that  the  correction  of  the  bone  defect  produced  such  a  suggestion  of  cure  as 
to  cause  the  men  to  improve. 

The  conduct  disorder  mentioned  by  Dr.  Dana  lies  deeply  seated  in  our 
civilization  and  is  attributable  to  the  fact  that  under  the  industrial  system  the 
average  workingman  does  not  like  his  work,  and  is  very  glad  to  find  a  way  of 
escape  from  toil  in  which  he  has  no  objective  beyond  personal  freedom  from 
hunger  and  the  propagation  of  his  kind. 

Dr.  Colin  K.  Russel,  Montreal,  said  that  we  all  know  that  there  are  some 
sincere  cases  among  this  class  of  what  Dr.  Dana  has  called  "conduct  dis- 
orders." We  are  also  aware  of  the  fact  that  a  certain  percentage  are,  as 
expressed  in  the  army,  "lead  swingers,"  and  each  case  has  to  be  worked  out  on 
its  individual  merits,  and  it  is  only  with  time  and  patience  that  these  cases  can 
be  differentiated.  It  is  much  easier  to  give  a  patient  the  favor  of  the  doubt  and 
say  he  is  sincere  than  to  accuse  him  of  "lead  swinging."  But  there  was  one  con- 
structive idea  in  Dr.  Dana's  paper  of  which  he  was  strongly  in  favor.  We  ought 
to  profit  by  the  experience  we  have  had  in  the  army.  Perhaps  physicians  with 
the  British  and  French  Armies  appreciate  this  particular  point  more  than  those 
who  have  served  with  the  American  forces.  These  physicians  went  along  for  a 
year  or  more,  almost  two  years,  without  any  specialized  hospital  to  look  after 
these  psychoneurotics,  and  saw  the  results  and  could  compare  them  with  those 
obtained  after  special  shell-shock  hospitals  were  established.  He  had  no  doubt, 
if  Dr.  Dana's  idea  could  be  realized  and  these  persons  could  receive  special 
attention  in  the  early  stages  of  their  disability,  that  there  would  be  a  great 
saving  to  all  concerned. 
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Dr.  Charles  L.  Dana,  in  closing,  said  he  was  glad  that  this  subject  had 
aroused  so  much  interest.  He  hoped  it  would  be  taken  up  by  the  neurologic 
societies  of  the  country,  so  that  more  attention  would  be  paid  to  legislation 
regarding  compensation  methods,  and  also  so  that  more  definite  views  on  the 
subject  might  be  secured  from  neurologists. 

In  regard  to  Dr.  Cushing's  statements,  he  believed  that  he  was  correct 
to  this  extent  that  not  all  of  these  patients  recover  when  compensation  is 
given. 

Dr.  Dana  thought  that  what  we  lack  is  a  definite  knowledge  of  the  natural 
history  of  this  particular  group  of  injuries.  He  could  not  find  any  complete 
description  of  them.    A  bruise  of  the  brain  is  not  like  an  ordinary  injury. 
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A    REPORT    OF    SIX    CASES 
CHARLES     H.    FRAZIER,    M.D. 

PHILADELPHIA 

It  is  the  surgeon's  duty  at  times  to  perform  operations  conceded  to 
be  only  palliative  in  effect,  such  as  gastro-enterostomy  for  incurable 
gastric  carcinoma,  tracheotomy  for  a  malignant  lesion  of  the  larynx,, 
subtemporal  decompression  for  inoperable  tumors  of  the  brain.  When 
pain  is  a  conspicuous  feature,  justification  for  operation  is  undeniable. 
I  have,  on  more  than  one  occasion,  removed  the  gasserian  ganglion  for 
an  inoperable  tumor  of  the  middle  fossa.  The  suffering,  attending 
lesions  of  the  spine  or  spinal  cord  involving  the  posterior  roots,  is 
often  beyond  relief  from  opium  or  its  derivatives  and  under  such  cir- 
cumstances surgical  measures  may  with  propriety  be  considered.  In 
1912  Spiller  proposed  section  of  the  anterolateral  columns  of  the  cord, 
when  for  one  cause  or  another  the  patient  is  suffering  from  intractable 
pain.  Since  that  time  I  have  carried  out  this  operation  on  six  occa- 
sions; in  four  there  was  complete,  and  in  two  partial,  relief. 

Based  on  his  studies  of  the  location  of  pain  fibers  within  the  spinal 
column,  Spiller  ^  was  led  to  the  conclusion  that  fibers  for  the  conduc- 
tion of  pain  were  located  in  the  anterolateral  columns  of  the  cord,  and 
it  was  on  this  observation  that  he  proposed  the  operation  under  dis- 
cussion. Grouped  with  the  fibers  that  convey  pain  are  those  for  tem- 
perature sense,  so  that  it  must  be  taken  for  granted  that  section  of  the 
anterolateral  columns  implies  not  only  loss  of  pain,  but  also  of  thermal 
sense.  The  loss  of  perception  of  heat  and  cold  in  one  or  both  hands 
might  be  regarded  as  serious  and  might  be  advanced  as  an  argument 
against  the  operation  in  question.  As  the  section  of  the  column  would 
not,  under  any  circumstances,  be  made  high  enough  to  include  the 
brachial  plexus,  this  objection  is  not  to  the  point.  Loss  of  thermal 
perception  in  the  trunk  and  lower  extremity  is  relatively  unimportant 
and  would  gladly  be  exchanged  for  pain  by  the  patient. 

The  anterolateral  column  cannot  be  sectioned  without  including 
Cowers'  tract,  and  one  might  question  whether  objective  disturbance  of 
sensation  would  follow  the  operation,  either  as  a  temporary  or  persis- 

1.  Spiller:    Univ.  Penn.  M.  Bull.,  July  and  August.  1905. 
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tent  sequel.  The  character  of  the  cases  on  which  we  operated,  the 
presence,  in  some  before  operatimi,  of  disturbances  of  sensation,  pre- 
vented enlightening  observations  on  this  point,  save  in  one  case,  and 
in  this  tactile  sensation  was  preserved  throughout  where  pain  and 
thermal  sensation  were  absent. 

In  this  connection  I  recall  the  experiments  of  Cadwalader  and 
Sweet,2  ^l^Q^  after  section  of  the  anterolateral  columns  in  dogs,  noted 
in  addition  to  the  loss  of  cutaneous  sensations  for  pain  and  heat,  a 
pronounced  ataxia.  This  ataxia  was  attributed  to  injury  to  Gower's 
tract,  and  Cadwalader  looked  on  this  as  a  pseudoparalytic  rather  than 
a  true  paralytic  ataxia,  as  part  of  profound  disarrangement  of  the 
pseudomuscular  apparatus.  The  sensory  impression  that  should  pass 
through  Gowers'  tract  had  been  cut  off  and,  as  the  compensatory  func- 
tion of  the  remaining  sensory  tracts  was  being  established,  the  pseudo- 
paralysis gradually  disappeared.  Very  briefly,  these  are  what  might  be 
called  the  theoretical  considerations.  Let  us  now  review  their  prac- 
tical application. 

My  experience  with  this  operation  includes  a  series  of  six  cases, 
in  three  of  which  the  source  of  pain  was  a  malignant  lesion,  and  in 
three  gunshot  wounds  of  the  spinal  cord  or  lumbosacral  plexus. 

REPORT     OF     CASES 

Case  \.— Summary.— The  patient  had  an  inoperable  sarcoma  of  the  spine  at 
the  level  of  the  second  and  third  lumbar  vertebrae.  Suffering  was  intense  and 
uncontrolled  by  morphin.  Chordotomy  was  employed  with  section  of  the 
anterolateral  columns,  right  and  left,  at  the  level  of  the  first  lumbar  segment. 
This  resulted  in  total  loss  of  thermal  and  pain  sensation. 

History— M.  B.,  aged  31  (File  No.  33336),  was  admitted  to  the  University 
Hospital  Aug.  25,  1916.  Seven  months  before  the  patient  began  to  complain  of 
pain  in  the  left  knee  and  three  weeks  later  of  pain  in  the  right  knee.  Later  he 
experienced  pain  across  the  lower  end  of  the  sacrum  and  severe  burning  sen- 
sations from  the  tuberosity,  of  the  ischium  to  the  knee.  When  admitted  to  the 
hospital  he  had  edema  of  both  feet,  and  there  was  almost  complete  paralysis 
of  the  left  and  partial  paralysis  of  the  right  lower  extremity.  The  tendon 
reflexes  of  both  extremities  were  abolished.  There  was  no  disturbance  of 
tactile,  pain  or  temperature  sense.  The  patient  complained  bitterly  of  burning 
pain,  starting  at  the  hips  and  radiating  to  the  knees  and  of  cramp-like  pain  in 
the  calves. 

Exploratory  Laminectomy,  Oct.  7,  i9i6.— The  spinous  processes  of  the  first, 
second  and  third  lumbar  vertebrae  were  removed.  At  the  level  of  the  third 
lumbar  lamina  a  large  cavity  was  discovered,  extending  up  and  down  the  left 
side  of  the  vertebral  canal,  containing  a  mass  of  tumor  tissue.  It  was  evident 
from  its  nature  and  extent  that  the  tumor  was  inoperable. 

2.  Cadwalader,  W.  B.,  and  Sweet,  J.  E.:  Experimental  Work  on  the  Func- 
tion of  the  Anterolateral  Column  of  the  Spinal  Cord,  J.  A.  M.  A.  58:1490 
(May  18)   1912. 
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Pathologic  Report. — A  small  round  cell  sarcoma  was  found. 

The  insufferable  pain  continued,  it  was  uncontrolled  by  morphin,  and  for  its 
relief  it  was  decided  to  do  a  chordotomy.  Before  the  operation  an  examination 
was  made  of  the  disturbance  of  sensation  in  the  lower  extremities. 

Chordotomy,  Nov.  11,  1916. — Ether  anesthesia  was  used.  The  spinous  proc- 
esses and  laminae  of  the  ninth  and  tenth  thoracic  vertebrae  were  removed.  A 
pledget  of  cotton,  saturated  with  0.4  per  cent,  stovain,  was  applied  to  the  surface 
of  the  cord  and  roots  above  the  level  of  the  section  (stovain  block).  The  cord 
was  rotated  by  traction  on  the  denticulate  ligament.  The  anterolateral  column 
was  sectioned  3  mm.  by  2.5  mm.,  first  on  the  left  then  on  the  right  side.  The 
wound  was  closed  with  tier  sutures. 


An  illustration  of  the  spinal  cord  at  the  level  of  the  sixth  thoracic  segment. 
Cutting  the  anterolateral  columns  of  the  cord,  as  described  in  this  article, 
implies   section  of  that  portion  of  the  cord,   included   in   area  marked  "a." 

Nov.  16,  1916:  Five  days  after  the  operation,  an  examination  of  sensory 
disturbance  revealed  practically  complete  loss  of  pain  and  thermal  sensation  in 
the  area  below  that  supplied  by  the  first  lumbar  segment. 

Eleven  days  after  the  operation  the  patient's  condition  had  much  improved, 
he  was  able  to  sit  in  a  wheel  chair,  whereas  before  the  operation  he  was  bed- 
ridden and  his  condition  pitiable. 

Six  weeks  after  the  operation  the  patient  was  discharged  from  the  hospital. 
He  had  continued  free  from  pain. 

Commentary. — I  know  of  no  other  conditions  in  which  the  pain  is 
more  intense  than  in  malignant  tumors  of  the  vertebral  column, 
whether  in  sarcomas  or  carcinomas.  The  invasion  of  the  posterior 
roots  by  the  tumor,  as  the  source  of  pain,  suggests  the  possibility  of 
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relief  by  a  rhizotomy  or  division  of  the  posterior  roots.  As  a  matter 
of  fact,  on  several  occasions  I  have  resorted  to  this  method.  But  sec- 
tion of  the  anterolateral  columns  is,  I  think,  to  be  preferred  to  rhizot- 
omy. As  a  theoretical  objection  to  rhizotomy  in  inoperable  tumors 
of  the  vertebrae  one  has  but  to  consider  the  likelihood  of  return  of 
pain,  as  the  tumor  increases  in  size  and  invades  the  roots  above  or 
below  those  divided  at  the  operation.  There  is  another  reason,  I  think, 
for  preference  being  given  to  chordotomy  —  chordotomy  is  easier  of 
execution  than  rhizotomy.  No  matter  what  the  lesion  is  or  where  it  is 
located,  the  operation  implies  the  exposure  of  but  one  spinal  segment. 
This  is  not  the  case  with  rhizotomy,  in  which  a  series  of  roots  may 
have  to  be  divided  and  a  corresponding  number  of  segments  exposed. 
And  then  no  matter  where  the  lesion  is  located  the  operator  may  select 
for  his  own  convenience  the  segment  at  which  the  cord  section  is  to 
be  made.  Latterly,  I  have  chosen  the  sixth  thoracic  segment  as  being 
in  a  region  of  the  vertebral  column  at  the  apex  of  its  normal  convexity 
and  where  it  is  the  more  readily  accessible.  It  is  a  matter  of  no  little 
consequence  that  in  an  operation  de  complaisance  the  operation  should 
be  stripped  of  all  technical  difficulties  and  thus  freed  from  risks.  There 
have  been  no  fatalities  in  our  series. 

Case  2. — Summary. — The  patient  had  a  gunshot  wound  of  the  spine  with 
intense  pain  in  the  left  lower  extremity.  Four  grains  of  morphin  a  day  were 
given  with  only  partial  relief.  Unilateral  chordotomy  was  performed  and 
resulted  in  complete  cessation  of  pain.  There  had  been  no  recurrence  at  the 
last  observation  twelve  months  later. 

History. — W.  P.,  a  young  man,  aged  21,  received  a  gunshot  wound  in  the 
lower  dorsal  vertebrae.  Several  months  had  elapsed  from  the  time  of  the 
accident  until  he  came  under  the  writer's  observation.  At  that  time  he  had  a 
complete  paraplegia  and  was  suffering  day  and  night  from  pain  which  radiated 
down  the  left  thigh.  To  control  the  pain,  hypodermics  of  morphin,  as  circum- 
stances might  require,  were  prescribed.  As  4  grains  in  the  twenty-four  hours 
gave  only  partial  relief,  operation  seemed  justifiable. 

Dec.  12,  1918:  Chordotomy  was  performed;  also  laminectomy  of  the  fifth 
and  sixth  thoracic  vertebrae,  and  section  of  the  anterolateral  columns  at  the 
level  of  the  sixth  cervical  segment.     The  wound  was  closed  with  tier  sutures. 

Postoperative  Course. — The  convalescence  was  uneventful.  The  results  were 
brilliant.  The  patient  was  given  one  hypodermic  the  night  of  the  operation  and 
after  that  none.  The  pain  disappeared,  and  when  last  seen,  twelve  months  later, 
there  had  been  no  recurrence. 

Commentary. — The  indications  for  some  radical  measure  to  relieve 
pain  were  in  this  case  commanding.  The  patient  was  in  a  state  of 
demoralization  and  exhaustion  from  suffering  day  and  night.  He  was 
confined  to  bed  because  body  movement  excited  pain.  Although  given 
morphin  freely  and  in  increasing  doses  he  was  afforded  only  a  mea- 
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sure  of  relief.  The  immediate  withdrawal  of  morphin  after  operation 
from  a  patient  addicted  to  large  doses,  was  a  striking  and  assuring 
demonstration  of  freedom  from  pain.  The  patient  gained  in  weight, 
he  was  soon  able  to  go  about  in  a  wheel  chair,  and  he  was  transferred 
from  a  person  in  abject  misery  to  a  reasonably  cheerful  creature, 
despite  his  other  disabilities. 

Case  Z.—Suvimcry. — The  patient  had  carcinoma  of  the  rectum,  with  pain  in 
the  rectum,  buttock  and  thighs.  Colostomy  and  section  of  the  anterolateral 
column,  left  and  right,  were  performed.  Complete  loss  of  thermal  and  pain 
sense  on  one  side  only  resulted.  Radium  therapy  was  employed  for  the  car- 
cinoma. Four  years  later  the  patient  reported  himself  as  free  from  discomfort; 
presumptive  recovery. 

History.— "L.  W.  G.,  a  man,  aged  44  (File  No.  32063),  was  admitted  to  the 
University  Hospital  May  24,  1916.  His  case  was  diagnosed  as  carcinoma  of 
the  rectum.  A  large  mass,  just  above  the  anal  canal,  filled  the  lumen  of  the 
bowel.     The  condition  was  inoperable. 

Treatment  and  Course.— M?iy  25,  1916:  Colostomy  through  the  left  rectus 
muscle,  under  local  anesthesia,  was  performed. 

June  1  and  June  21  :  Ninety  mg.  of  radium  were  applied  for  twenty-four 
hours.  On  June  23  he  was  discharged  from  the  hospital.  His  general  con- 
dition had  improved.  The  colostomy  was  functionating  well.  He  continued  to 
complain  of  pain  in  the  rectum,  perineum  and  legs. 

Sept.  22  and  Nov.  23,  1916:  The  patient  was  readmitted  to  the  hospital  for 
radium  therapy.  His  condition  was  one  of  demoralization.  He  was  complaining 
bitterly  of  pain  in  the  rectum,  perineum  and  thighs.  Large  doses  of  morphin 
gave  only  partial  relief. 

Jan.  18,  1917 :  Chordotomy  was  performed  under  nitrous  oxid  anesthesia. 
The  spinous  processes  of  the  ninth  and  tenth  thoracic  vertebrae  were  removed. 
Section  was  made  of  the  anterolateral  column  on  the  left  side.  The  cataract 
knife  entered  the  cord  2.5  mm.  posterior  to  the  point  at  which  the  anterior  root 
leaves  the  cord,  and  section  of  the  cord  was  made  from  this  point  forward 
2.5  mm.  and  2.5  mm.  deep.  The  anesthetic  was  discontinued  and  an  attempt 
was  made  to  test  sensation,  but  the  patient  was  too  disturbed  and  restless. 
The  anesthesia  was  resumed  and  preparations  made  to  section  the  anterolateral 
column  on  the  right  side.  Section  of  the  anterolateral  column  on  the  left  side 
seemed  to  be  in  accordance  with  the  prescribed  measurements,  but  on  the  right 
side  it  was  the  opinion  of  the  operator  that  the  section  was  not  liberal  enough. 

Jan.  25,  1917:  One  week  after  operation  there  was  a  flaccid  paralysis  of 
the  left  lower  extremity,  and  both  the  patella  tendon  and  Achilles'  tendon 
reflexes  were  diminished.  There  was  no  motor  disturbance  of  the  right  lower 
extremity  and  the  reflexes  were  normal.  The  patient  complained  of  bearing 
down  pain  in  the  bladder. 

Feb.  2,  1917:  A  physical  examination  was  made  which  revealed:  Right 
lower  extremity :  There  was  preservation  of  tactile  sensation  throughout  and 
loss  of  thermal  and  pain  sensation  over  the  buttock,  perineum,  posterior  aspect 
of  the  thigh  and  below  the  level  of  the  knee.  There  was  no  disturbance  of 
sense  of  position.  Movements  of  the  limb  were  unimpaired.  The  patella  and 
Achilles'  tendon  and  cremasteric  reflexes  were  normal.  There  were  abortive 
ankle  clonus  and  dorsiflexion  of  the  great  toe. 
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Left  Lower  Extremity :  The  patient  could  distinguish  between  hot  and  cold 
and  the  prick  of  a  pin  throughout  the  extremity.  The  sense  of  touch  was  pre- 
served, although  the  patient  stated  that  sensation  was  not  so  acute  in  the 
anterior  and  lateral  surfaces  of  the  thigh.  There  was  no  disturbance  in  the 
sense  of  position.  All  movements  of  the  left  lower  extremity,  temporarily  arrested 
after  the  operation,  have  been  restored.  Achilles'  and  patella  tendon  reflexes 
reflexes  were  more  active  than  at  the  last  examination,  January  25.  Ankle  clonus 
and  the  Babinski  reflexes  were  present.  The  patient  continued  to  have  attacks  of 
vesical  tenesmus,  but  they  were  not  so  frequent  or  so  painful  as  formerly. 

April  21,  1917:  .The  patient  was  discharged.  There  had  been  no  change  in 
the  sensory  disturbances  as  noted  Feb.  2,  1917.  Several  attempts  were  made  to 
have  the  patient  return  for  continued  radium  treatments,  but  without  success. 
During  the  war  he  was  lost  sight  of. 

Sept.  10,  1919:  The  patient  writes  "I  do  not  feel  any  soreness  in  the  perineum 
or  rectum.  I  ride  a  bicycle  a  great  deal  without  discomfort.  My  appetite  and 
digestion  are  good,  and  my  limbs  are  strong." 

May  23,  1920:  Four  years  after  the  patient  came  under  observation  his 
condition  was  reported  through  a  verbal  communication  as  satisfactory. 

Cotnmentary. — This  is  an  extremely  interesting  case  from  many 
points  of  view.  Too  often  we  relegate  to  the  scrap  heap  patients  with 
apparently  incurable  lesions.  Nothing  could  have  appeared  so  utterly 
hopeless  as  this  huge  rectal  carcinoma.  Four  years  have  elapsed  since 
treatment  was  instituted  and  the  patient  once  bedridden,  is  up  and  at 
work.  The  peculiar  susceptibility  of  rectal  carcinoma  to  radium 
therapy  is,  of  course,  well  known,  but  the  symptoms,  when  the  patient 
was  first  seen,  were  at  least  suggestive  of  extension  of  the  tumor 
beyond  its  original  site.  I  am  reminded,  in  speaking  of  seemingly 
hopeless  cases,  of  a  case  of  inoperable  sarcoma  of  the  spine.  To  relieve 
pain  I  divided  a  series  of  posterior  roots  and  instituted  roentgen-ray 
treatment  and  injections  of  Coley's  fluid.  Three  years  and  three 
months  have  elapsed  since  the  operation,  and  when  the  last  roentgen- 
ray  treatment  was  made  the  tumor  shadow  had  entirely  disappeared. 
Returning  to  the  case  of  rectal  carcinoma,  it  was  evident  that  one  side 
of  the  anterolateral  column  was  not  entirely  divided,  at  least  not  suffi- 
ciently, since  perception  of  pin  prick  and  heat  and  cold  in  the  left 
lower  extremity  were  not  abolished  altogether,  as  they  were  in  the 
right  lower  extremity.  As  commented  on  elsewhere,  there  is,  of  course, 
a  possibility  of  error  on  the  part  of  the  operator  in  including  the  pre- 
scribed amount  of  tissue  in  this  section. 

Case  4. — Summary. — The  patient  had  an  inoperable  sarcoma  of  the  thigh 
with  pelvic  metastasis  and  insufferable  pain  in  the  gluteal  region.  The  antero- 
lateral columns  of  the  cord  were  sectioned  with  relief  from  pain  from  the  time 
of  the  operation  until  the  patient's  death,  months  later. 

History. — T.  C,  a  man,  aged  39  (File  No.  38089),  was  admitted  to  the 
University  Hospital  Dec.  22.  1918.     In  August,  1916,  he  noticed  a  sharp  pain  in 
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the  thigh.  The  latter  increased  in  size  and  a  diagnosis  of  sarcoma  was  made. 
Two  operations  were  performed  for  the  removal  of  the  growth  by  Dr.  J.  H. 
Page,  Austin,  Pa.,  Aug.  28  and  Oct.  3,  1917.  One  month  later  there  was  evi- 
dence of  recurrence. 

Examination. — Examination  on  admission  revealed  a  tremendous  infiltrating 
diffuse  tumor  of  the  right  thigh,  edema  of  the  leg,  dilatation  of  the  superficial 
veins  and  enlargement  of  the  inguinal  lymph  nodes. 

Pathologic  Report. — The  pathologic  report  of  tissue  removed  for  examina- 
tion stated  that  perithelial  small  round  cell  sarcoma  had  been  found. 

Treatment  and  Course.  —  Treatment  with  Coley's  fluid  and  radium  was 
instituted.  The  patient  complained  bitterly  of  pain  referred  chiefly  to  the 
gluteal  region,  and  while  the  lesion  was  inoperable,  the  distress  of  the  patient 
justified  some  attempt  to  relieve  the  pain. 

Jan.  30,  1918 :  Chordotomy  was  performed  and  spinous  processes  and 
laminae  of  the  seventh  and  eighth  thoracic  vertebrae  were  removed.  The 
denticulate  ligament  was  grasped  with  mosquito  forceps,  the  cord  rotated  and, 
with  a  sharp  curved  needle,  armed  with  fine  silk,  the  anterolateral  column  was 
encircled,  and  with  the  cord  thus  fixed  the  column  was  divided  with  a  cataract 
knife. 

Postoperative  Course. — The  patient  made  an  uneventful  recovery.  He  was 
entirely  relieved  of  pain  and  continued  free  from  pain  until  his  death  several 
months  later. 

Commentary. — The  condition  of  the  patient,  in  the  judgment  of 
the  operator,  justified  some  radical  means  of  rehef.  The  propriety  of 
any  operation  under  conditions  in  which  the  expectation  of  Hfe  is  brief, 
might  be  questioned,  but  I  should  have  no  hesitancy  under  similar  cir- 
cumstances in  recommending  a  chordotomy,  especially  as  no  risk  is 
entailed  and  it  assures  the  patient  an  extraordinary  measure  of  relief 
from  pain  for  the  months  that  remain  to  him. 

Case  5. — Summary. — The  patient  had  received  a  gunshot  wound  of  the  spine, 
and  suffered  pain  in  both  lower  extremities.  Chordotomy  was  performed  with 
loss  of  pain  and  temperature  sense. 

History. — H.  G.,  a  man,  was  operated  on  at  a  U.  S.  Army  General  Hospital 
March  3,  1919.  The  patient  was  injured  overseas,  and  complained  of  shooting 
pains  in  both  lower  extremities.  These  were  of  such  severity  as  to  justify  an 
attempt  at  relief  by  operation. 

March  3,  1919,  a  chordotomy  was  performed.  The  sixth  thoracic  segment 
was  uncovered  by  removing  the  laminae  of  the  fifth  and  sixth  thoracic  vertebrae. 
Immediately  after  section  of  both  anterolateral  columns  sensation  was  tested 
by  Dr.  Cobb  and  there  was  complete  loss  of  pain  and  temperature  sense  up  to 
the  level  of  the  umbilicus  on  both  sides.     The  patient  survived  the  operation. 

(The  clinical  record  of  the  subsequent  course  is  not  available.) 

Case  6. — Summary. — The  patient  had  received  a  shell  wound  of  the  pelvis 
with  injury  to  the  sciatic  nerve.  He  had  had  intense  unbearable  pain  in  the 
thigh  and  foot  for  two  and  a  half  years,  unrelieved  and  unabated.  The  antero- 
lateral columns  were  sectioned  with  absolute  relief.  There  was  recurrence  of 
pain,  much  more  moderate,  several  months  later. 
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History. — H.  E.  H.  D.,  a  man,  aged  50  (File  No.  58567),  was  admitted  to 
the  University  Hospital  May  12,  1919,  under  the  care  of  Dr.  W.  G.  Spiller. 
He  had  been  wounded  in  France,  Oct.  21,  1916,  by  a  high  explosive  shell  which 
penetrated  the  pelvis  on  the  right  side  below  the  crest  of  the  ilium.  Five  weeks 
after  the  injury  he  began  to  complain  of  pain  in  the  right  leg,  radiating  down 
the  course  of  the  sciatic  nerve  to  the  foot.  The  pain  in  the  right  foot  never 
ceased ;  it  was  worse  at  night,  and  was  shooting  and  burning  in  character.  The 
pain  in  the  thigh  was  of  like  character,  and  began  about  12  inches  above  the 
knee  and  extended  3  inches  above  the  midpopliteal  space. 

The  patient  in  walking  was  unable  to  put  the  right  foot  to  the  ground  and 
always  used  crutches. 

Examination. — May  14,  1919:  Touch,  pain  and  thermal  sensations  were  lost 
in  the  right  sciatic  distribution.  In  the  popliteal  space  on  the  inner  side  of  the 
leg  and  on  the  inner  side  of  the  sole  of  the  foot  there  appeared  to  be  some 
sensation,  probably  from  the  overlapping  of  adjacent  nerve  territories.  The 
right  calf  and  right  thigh  were  much  wasted.  He  could  flex  the  right  leg  at 
the  knee  to  a  right  angle  with  fair  amount  of  power,  but  resistance  to  passive 
movement  showed  great  weakness  in  the  flexors  of  the  leg  on  the  thigh.  He 
had  a  little  dorsal  and  plantar  flexion  of  the  right  foot.  The  sole  and  heel 
showed  evidences  of  trophic  disturbance  in  the  thickening  and  desquamation  of 
the  skin.  The  patellar  reflex  was  about  normal  on  the  left  side,  and  was 
present  but  diminished  on  the  right.  The  Achilles'  tendon  reflex  was  normal 
on  the  left,  but  absent  on  the  right  side.  Frequent  involuntary  jerking  of  the 
right  lower  limb  followed  twinges  of  pain   (Spiller). 

Rocntgen^Ray  Examination. — The  shell  evidently  injured  the  upper  portion 
of  the  ilium  and  the  transverse  process  of  the  fifth  lumbar  vertebra.  There 
was  evidence  of  a  preexisting  osteomyelitis  in  the  projections  of  bone  which 
indicated  calcification  along  healed  sinuses.  The  lesion  was  evidently  outside 
the  vertebral  column. 

Operation,  Treatment  and  Course. — A  chordotomy  operation  was  performed 
by  Dr,  C.  H.  Frazier,  May  24,  1919.  The  spinous  processes  and  the  laminae  of  the 
sixth  and  seventh  thoracic  vertebrae  were  removed.  Rotation  of  cord  was 
accomplished  by  traction  on  denticulate  ligament.  One  anterolateral  column  of 
the  cord  was  sectioned.  Closure  of  the  dural  incision  was  made  with  con- 
tinuous silk  suture.    The  wound  was  closed  with  tier  sutures. 

Postoperative  Examination,  June  10,  1919:  Sixteen  days  after  operation  the 
following  notes  were  recorded  by  Dr.  Spiller : 

"Tactile,  heat  and  cold  and  pain  sensations  are  greatly  impaired  down  the 
back  of  the  thigh,  the  outer  side  of  the  leg  beginning  about  the  union  of  the 
upper  with  the  middle  third,  in  the  dorsum  and  sole  of  the  right  foot  except  at 
the  inner  margin.  Cold  sensation  is  sometimes  called  hot  and  is  always  recog- 
nized in  an  uncertain  manner  on  the  inner  side  of  the  right  leg,  front  and  sides 
of  the  right  thigh  and  right  side  of  the  abdomen,  about  one  or  two  inches  above 
the  umbilicus.  Here  the  impairment  of  temperature  sensation  shades  off 
gradually  into  the  normal  area.  This  impairment  of  temperature  sensation  is 
pronounced  in  the  right  low«r  limb  but  never  amounts  to  a  complete  loss.  Pain 
sensation  is  diminished  in  the  right  lower  limb  and  right  lower  abdomen,  as  is 
temperature  reaction.  A  moderate  prick  of  the  pin  which  would  be  recognized 
promptly  in  the  left  side  is  often  called  dull.  There  is  therefore  a  positive 
diminution  in  pain  sensation  in  the  right  lower  limb,  which  never  amounts  to  a 
complete  loss. 
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"Localization  of  touch  is  as  good  or  nearly  as  good  in  the  right  lower  limb  as 
in  the  left.  The  toes  of  the  right  foot  are  so  rigid  from  the  result  of  an  old 
injur}'  to  the  foot  that  sense  of  position  cannot  be  properly  tested. 

"He  still  has  paresthesias  which  he  describes  as  if  the  part  were  asleep.  This 
is  confined  entirely  to  the  sole  of  the  right  foot.  It  is  probable  that  this  pares- 
thesia is  the  result  of  the  old  injury  to  the  nerves  of  the  foot  and  is  not  the 
result  of  the  recent  operation.  The  pain  of  the  right  foot  was  so  intense  before 
the  recent  operation  that  it  probably  obscured  any  paresthesia  that  might  have 
been  present." 

From  the  time  of  the  operation  to  the  patient's  discharge  from  the  hospital, 
June  19,  1919,  the  patient  was  practically  free  from  pain.  This  was  the  first 
time  he  had  enjoyed  any  relief  since  the  onset  of  pain  two  and  a  half  years  ago. 
July  4,  1919,  after  a  trip  cross  the  continent,  the  patient  wrote:  "I  stood  the  trip 
very  well  and  feel  that  I  have  taken  a  new  lease  of  life.  Since  the  operation  or 
a  day  or  so  after,  I  have  had  no  pain  at  all,  although  I  have  a  peculiar  sensation 
in  my  foot  most  of  the  time.  This  I  described  to  Dr.  Spiller,  and  is  perhaps 
more  noticeable  now  probably  because  /  am  using  my  foot  a  good  deal.  How- 
ever, this  is  not  a  pain  and  really  bothers  me  very  little." 

Jan.  8,  1920,  word  was  received  that  during  the  past  three  months  there  had 
been  a  return  of  pain,  but  it  was  reported  to  be  not  nearly  as  severe  as  before 
the  operation. 

Commentary. — This  was  unquestionably  a  case  in  which  a  chord- 
otomy  was  indicated.  The  pain  was  unbearable  and  the  patient  was  in 
great  distress  for  two  and  a  half  years.  The  nature  of  the  lesion  was 
conjectural,  possibly  a  nerve  compression  or  neuroma,  but  the  location 
of  the  lesion  within  the  pelvis  was  such  as  to  make  it  difficult  of 
approach  and  it  was  doubtful  whether  a  nerve  liberation  would  have 
given  relief.  At  all  events,  after  explaining  to  the  patient  the  difficulty 
attending  an  operation,  designed  to  explore  the  lesion,  and  presenting 
the  alternative  proposal,  a  chordotomy,  he  chose  the  latter. 

The  immediate  and  complete  relief  which  followed  the  operation 
was  a  practical  demonstration  of  what  may  be  expected  when  the 
anterolateral  column  is  divided.  That  there  should  have  been  recur- 
rence of  pain,  though  not  in  its  original  severity,  illustrates  the  only 
difficult  problem  in  the  performance  of  the  operation.  It  is,  of  course, 
difficult  to  make  the  section  of  the  cord  according  to  prescribed  mea- 
surements. The  anterolateral  column  is  estimated  as  2.5  mm.  in  width 
and  depth.  To  make  the  section  with  mathematical  precision  and  with- 
out injury  to  adjacent  structures  is  not  an  easy  matter,  but  I  believe 
with  the  introductidn  of  instruments  particularly  designed  for  this 
purpose,  fewer  errors  will  be  made,  and  the  percentage  of  complete 
and  permanent  recoveries  will  be  higher.  The  operation  is  founded  on 
sound  physiologic  principles,  and  it  remains  only  to  overcome  this 
technical  difficulty. 

CONSIDERATIONS     OF     TECHNIC 

The  success  or  failure  of  this  operation  is  wholly  dependent  on 
the  accuracy  with  which  the  operator  follows  his  instructions.    There 
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are  two  points  to  be  considered:  1.  At  what  level  shall  the  section  of 
the  anterolateral  column  be  made?.  2.  How  shall  the  section  be  made? 
By  way  of  preface  it  may  be  said  that  the  cord  should  be  exposed 
by  the  removal  of  the  spinous  processes  and  the  laminae  of  two  ver- 
tebrae. At  least  two  spinous  processes  should  be  removed,  and  I  think 
it  is  better  to  remove  two  rather  than  one  lamina.  One  needs  amplitude 
of  exposure  in  all  intraspinal  procedures,  and  for  this  reason  I  dis- 
approve of  unilateral  laminectomy.  The  removal  of  but  half  the  arch 
does  not  give  sufificient  exposure  and  has  no  merits  whatsoever. 

1.  The  question  of  segmental  selection  is  a  matter  of  some  con- 
sideration. We  assume  that  the  lesion  does  not  involve  the  upper 
extremity.  Manifestly,  the  section  could  not  be  made  sufficiently  high, 
that  is,  several  segments  above  the  origin  of  the  brachial  plexus,  with 
any  degree  of  safety.  We  assume  that  the  lesion  is  in  the  pelvis  or 
involves  the  spinal  column  not  above  the  upper  thoracic  vertebrae. 
With  this  understanding,  a  general  rule  might  be  laid  down  that  the 
section  should  be  made  at  least  four  segments  above  the  lesion  so  as 
to  ensure  the  crossing  of  all  afferent  tracts  and  to  allow  for  the  exten- 
sion of  the  growth  upward  —  it  would  be  well  to  add  two  or  three 
segments.  So  much  for  the  physiologic  or  anatomic  grounds.  From 
the  practical  or  technical  point  of  view,  I  have  selected  the  sixth 
thoracic  segment  as  the  most  convenient  for  all  lesions  not  higher  than 
the  ninth  or  tenth  segments.  (As  a  matter  of  fact,  in  all  my  cases,  the 
lesion  has  been  below  this  level.)  The  fifth  and  sixth  thoracic  vertebrae 
or  their  spinous  processes  are  near  the  apex  of  the  normal  convexity 
of  the  spinal  column  and  the  spinal  cord  at  this  level  is  nearer  the 
body  surface  and  therefore  more  accessible.  For  this  reason  let  us 
consider  that  the.  sixth  thoracic  segment  is  the  site  of  election. 

2.  To  answer  the  question — How  shall  the  section  be  made? — we 
must  recall  the  topographical  relationship  of  the  columns  in  the  lateral 
aspect  of  the  cord  between  the  points  at  which  the  anterior  and  pos- 
terior roots  are  given  off.  If  we  should  divide  the  distance  between 
the  posterior  and  anterior  roots  in  two,  that  area  of  the  cord  dorsal 
to  the  dividing  line  contains  the  direct  cerebellar  and  lateral  pyramidal 
tracts ;  that  ventral  to  this  line  contains  the  lateral  and  anterolateral 
tracts  and  Gowers'  tract.  It  is  this  area  of  the  cord  with  which  we  are 
chiefly  concerned. 

To  include  the  anterolateral  tract  in  the  section,  it  is  necessary  of 
course  to  sacrifice  Gowers'  tract,  but  from  such  obserbations  as  we 
have  been  able  to  make,  this  does  not  lead  to  impairment  of  tactile 
sensation.  The  crux  of  the  situation  is  this :  How  wide  and  how  deep 
must  the  section  be  made  ?  As  to  width,  the  posterior  boundary  would 
be  represented  by  a  point  midway  between  the  anterior  and  posterior 
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roots.  In  the  past  we  have  divided  the  tissue  between  this  point  and 
the  anterior  root,  but  Spiller  is  disposed  to  beheve  that  one  could 
include  with  propriety  the  anterior  root  in  order  to  assure  division  of 
the  entire  tract.  This,  I  think,  is  an  excellent  suggestion,  since  one 
anterior  root  at  this  level  might  be  sacrificed  with  impunity.  Of  greater 
difficulty  is  the  determination  as  to  depth.  The  estimated  distance 
from  the  surface  of  the  cord  to,  and  including,  the  anterolateral  column 
is  2.5  mm.,  but  in  some  of  our  cases  there  has  not  been  total  loss  of 
pain  and  thermal  sense.  Whether  this  was  due  to  inaccurate  execu- 
tion at  the  operation,  or  to  underestimation  of  the  dimensions  of  the 
column  is  a  matter  for  discussion.  I  am  inclined  to  attribute  our  fail- 
ures to  the  former  rather  than  to  the  latter,  since  in  some  instances 
there  has  been  total  loss  of  thermal  and  pain  sense  when  the  knife 
penetrated  the  cord  the  prescribed  distance,  i.  e.,  2.5  mm. 

A  word  might  be  said  in  conclusion  as  to  the  operative  technic. 
After  exposure  of  the  cord  at  the  selected  level,  the  cord  must  be 
rotated  by  grasping  a  denticulate  ligament  with  mosquito  forceps. 
This  brings  into  view  the  anterolateral  area.  To  section  the  latter, 
according  to  prescribed  measurements,  a  special  instrument  should  be 
used.  The  instrument  I  recommend  is  one  in  which  a  blade,  with  a 
curve  2.5  mm.  in  diameter,  is  mounted  on  a  carrier  at  an  obtuse  angle. 
With  this  the  anterolateral  column  is  encircled  and  a  second  sliding 
blade  is  advanced  until  the  tissue  intervening  between  the  two  blades 
is  severed.  This  instrument  as  nearly  as  possible  assures  an  accurate 
performance  of  the  operation. 

DISCUSSION 

Dr.  Adolf  Meyer,  Baltimore,  asked  Dr.  Frazier  and  Dr.  Spiller  whether, 
in  these  operations,  they  had  found  any  evidence  of  the  existence  of  a  bundle 
claimed  by  Head  and  designated  as  Tractus  spinothalamicus  ventralis  for 
touch — a  bundle  of  fibers  on  the  ventral  side  of  the  ventral  horn?  Its  existence 
had  always  seemed  doubtful  to  Dr.  Meyer,  and  he  thought  perha,ps  the  surgical 
experience  of  these  gentlemen  might  have  thrown  some  light  on  the  subject. 

Dr.  William  G.  Spiller,  Philadelphia,  said  that  the  great  danger  in  this 
operation  was  the  involvement  of  the  pyramidal  tract,  because  if  cut.  paralysis 
would  result.  It  is  not  an  operation  which  a  surgeon  should  undertake,  unless 
he  has  had  considerable  experience  in  the  surgery  of  the  spinal  cord,  because 
it  is  an  exceedingly  delicate  one.  If  the  pyramidal  tract  were  damaged  slightly, 
as  was  probably  the  case  in  the  patient  referred  to  by  Dr.  Frazier,  permanent 
disability  might  not  exist,  but  it  is  not  an  agreeable  thought  that  one  has  been 
the  cause  of  producing  paralysis  in  the  lower  limb  of  a  man  who  had  no 
paralysis  before  operation. 

He  did  not  believe  the  fibers  of  pain  and  temperature  were  situated  in 
Gowers'  tract,  but  that  they  lie  rather  interiorly,  and  that  often  the  surgeon  did 
not  cut  a  sufficient  number  of  these  fibers  to  produce  the  loss  of  sensations  of 
pain  and  temperature.  Dr.  Spiller  could  see  no  reason  why,  if  this  division  of 
the  cord  were  made  in  the  thoracic  region,  a  surgeon  should  not  cut  nearly  to 
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the  anterior  horn,  and  even  if  he  were  to  put  a  part  of  the  anterior  root  at 
the  level  he  could  not  see  that  he  would  produce  harm.  The  nerve  cells  in 
the  thoracic  region  were  not  so  numerous  as  in  the  cervical  and  lumbar  regions. 
He  did  not  believe  (though  he  had  not  had  any  experience  to  justify  the 
statement)  that  the  cutting  of  the  anterior  horn  in  the  thoracic  region,  or  even 
a  part  of  an  anterior  root,  would  produce  permanent  disability.  In  fact,  one 
could  not  cut  an  entire  anterior  root,  because  the  filaments  of  any  one  root  of 
the  thoracic  segment  extend  over  a  considerable  area  of  the  spinal  cord.  At 
most,  one  could  only  cut  a  few  of  these  filaments,  but  he  must  be  careful  to 
avoid  the  pyramidal  tract.  The  possibility  of  hemorrhage  must  also  be  con- 
sidered. 

Dr.  Charles  H.  Frazier,  in  closing,  said  he  could  not  answer  Dr.  Meyer's 
question  as  to  the  section  of  any  cord  tissue  on  the  ventral  side  of  the  ventral 
horn.  In  cutting  the  anterolateral  columns  they  had  not  extended  section 
beyond  the  ventral  horn. 
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Four  years  ago  at  the  Washington  meeting  of  the  American  Neuro- 
logical Association  Drs.  Jones  and  Mills  read  a  paper  on  the  anatomy 
of  the  Barany  mechanism.  The  present  investigation  was  undertaken 
as  a  result  of  that  paper  and  a  subsequent  conversation  with  Dr. 
Mills  and  Dr.  Spiller.  Both  the  European  and  American  observers 
have  deduced  anatomic  and  physiologic  facts  from  their  clinical  obser- 
vations. In  some  cases  they  have  assumed  the  existence  of  anatomic 
pathways  in  order  adequately  to  explain  their  clinical  findings.  The 
Barany  enthusiasts  have  gone  so  far  that  many  of  them  believe  to 
be  facts  what  a  few  years  ago  were  but  theories. 

The  literature  on  the  subject  is  stupendous,  and  will  not  be  touched 
on  here.  In  one  of  the  most  important  pieces  of  work  in  recent  years 
on  the  semicircular  canals,  Wilson  and  Pike  express  the  belief  that 
although  the  slow  component  of  nystagmus  is  not  affected  by  removal 
of  the  cerebellum  or  cerebrum,  the  quick  component  is  affected  by 
removal  of  the  cerebrum,  even  though  the  oculovestibular  tract  is 
unimpaired.  Whether  the  so-called  oculovestibular  tract  was  really 
unimpaired  does  not  appear  from  their  paper.  For  they  report  no 
microscopic  examination  of  their  specimens,  and  with  the  very  gross 
intracranial  operations  they  performed  as  is  evident  from  photographs 
of  their  specimens,  it  hardly  seems  possible  that  the  oculovestibular 
tract  could  have  escaped.  Yet  they  say,  "there  could  have  been  no 
irritation  of  the  pons  as  this  would  tend  to  cause  contraction  of  the 
pupil."  We  have  injured  the  pons  a  number  of  times  without  noting 
any  pupillary  changes. 

METHODS     USED     IN     INVESTIGATION 

We  have  performed  109  experiments  on  dogs.  Of  these,  forty- 
three  were  on  the  semicircular  canals,  and  thirty-two  had  uncomplicated 
labyrinthine  lesions.  The  method  described  by  Wilson  and  Pike  for 
exposure  of  the  semicircular  canals  was  used,  but  Dr.  Alvis  became 
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so  expert  that  he  could  destroy  one  canal,  either  the  posterior  vertical 
or  lateral  canal.  To  get  a  lesion  of  the  anterior  vertical  canal,  how- 
ever, all  three  canals  had  to  be  destroyed. 

In  sixteen  cases  one  canal  was  destroyed ;  in  seven  of  these  the 
posterior  vertical,  and  in  nine  cases  the  lateral  canal.  In  nine  cases 
both  canals,  and  in  seven  cases  all  three  canals  were  destroyed. 

In  eight  cases  an  intracranial  tumor  was  produced  accidentally  while 
trying  to  remove  all  the  canals.  A  piece  of  bone-wax,  which  had  been 
used  to  stop  the  bleeding,  impinged  on  the  dura  and  made  a  lesion  of 
the  cerebellum. 

Of  the  sixty  experiments  in  which  we  cut  the  eighth  nerve,  only 
twenty-three  were  used  in  this  study,  as  in  only  that  number  was 
there  survival  for  the  required  eighteen  days.  Though  other  methods 
have  been  used  to  cut  the  eighth  nerve,  in  all  of  these  a  knife  is  swept 
blindly  around  in  the  posterior  fossa.  We  have  cut  the  nerve  intra- 
cranially  by  retracting  the  paraflocculus  lobule.  This  always  pro- 
duces a  little  injury  and  degeneration  which  can,  however,  be  readily 
distinguished  from  other  degenerations.  The  operation  is  much  more 
difficult  than  in  man  on  account  of  the  peculiar  blood  supply. 

PURPOSE    OF     INVESTIGATION 

In  this  research  we  have  studied  the  following  points : 

1.  Whether  there  are  any  fibers  running  directly  from  the  ampulla 
into  the  medulla. 

2.  The  anatomic  pathways  of  the  vestibular  and  acoustic  branches 
of  the  eighth  nerve  in  the  medulla,  pons  and  cerebellum. 

3.  The  symptoms  resulting  from  cutting  the  eighth  nerve. 

4.  Symptoms  produced  by  destruction  of  the  semicircular  canals. 

5.  The  pathways  from  the  nuclei  in  which  these  nerves  end  to  the 
cerebellum  and  cerebrum. 

6.  The  symptoms  resulting  from  destruction  of  the  nuclei  of  the 
eighth  nerve. 

CONNECTIONS    OF    SEMICIRCULAR     CANALS 

It  has  seemed  probable  to  us  that  since  there  are  three  nuclei  that 
compose  the  ve>stibular  group,  Deiters'  nucleus,  von  Bechterew's  nucleus 
and  the  nucleus  triangularis,  each  one  of  these  is  connected  with  one 
semicircular  canal.  If  the  various  pathways  that  the  Barany  followers 
use  to  explain  the  symptoms  resulting  from  the  stimulation  of  one 
canal  are  to  be  accepted,  the  connection  of  these  nuclei  with  the 
cerebellum  must  be  first  worked  out.  Up  to  the  present  time  there 
is  insufficient  anatomic  basis  for  these  deductions.  One  of  the  dis- 
puted points  about  the  canals  has  been  whether  after  destruction  of 
an  ampulla,  degenerated  fibers  could  be  traced  up  the  vestibular  nerve. 
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Some  observers  claim  that  they  have  traced  fibers  from  the  canals 
up  the  vestibular  nerve.  Van  Gehuchten  and  his  pupil,  Michotte,  could 
not  find  any  such  fibers.  Our  specimens  bear  out  the  observations  of 
van  Gehuchten.  In  no  case  thus  far  examined  have  we  found  any 
degenerated  fibers  passing  up  the  vestibular  nerve  after  destruction  of 
the  semicircular  canals.  We  believe,  therefore,  that  all  fibers  from 
the  canals  end  in  Scarpa's  ganglion  and  that  a  second  neuron  carries 
impulses  from  here  to  the  vestibular  nuclei. 

ANATOMIC     CONNECTIONS     OF     EIGHTH      NERVE     IN     MEDULLA, 
PONS    AND     CEREBELLUM 

Whereas  the  cochlear  branch  of  the  eighth  nerve  has  been  fre- 
quently studied,  the  vestibular  portion  has  been  sadly  neglected.  In 
going  over  the  literature  we  have  been  impressed  with  the  varied 
descriptions  of  the  nuclei  of  the  vestibular  nerve. ^  Our  experiments 
bear  out,  however,  the  work  of  other  observers  that  the  fibers  pass 
to  the  three  nuclei,  Deiters',  Bechterew's  and  the  nucleus  triangularis. 
In  a  recent  personal  communication  from  Dr.  Elliot  Smith  of  Univer- 
sity College,  London,  who  is,  we  think,  generally  acknowledged  the 
greatest  living  authority  on  the  comparative  anatomy  of  the  cerebellum, 
he  informed  us  that  he  has  been  teaching  his  students  that  on  account 
of  the  confusion  existing  in  regard  to  the  vestibular  nuclei  he  has 
applied  the  term  Deiter's  nucleus  to  the  entire  group  of  cells.  This 
we  are  not  willing  to  do  as  yet  as  there  are  such  varied  types  of 
ganglion  cells  in  these  nuclei  that  we  hope  to  be  able  to  show  that  they 
have  different  functions. 

Our  specimens  show  fibers  passing  from  the  vestibular  nerve  to 
the  nucleus  tecti,  as  claimed  by  Cajal.  They  also  show  degenerated 
fibers  passing  from  the  paraflocculus  lobe  (Elliot  Smith)  to  the  nuclei 
of  the  cerebellum.  This  degeneration  appears  in  all  of  our  specimens 
and  is  due  to  the  slight  pressure  on  the  paraflocculus  while  retracting 
it  to  expose  the  eighth  nerve.  We  have  seen  no  fibers  passing  beyond 
the  vestibular  nuclei  and  believe  from  this  that  redistribution  of  the 
fibers  takes  place  after  they  end  in  these  nuclei.  This  brings  us  to 
the  neurons  passing  from  the  vestibular  nuclei  upward.  We  have  not 
worked  up  all  our  specimens  of  lesions  in  this  region,  but  there  is 
one  specimen  in  which,  during  the  process  of  cutting  the  eighth  nerve, 
a  hemorrhage  occurred  into  the  region  of  Deiters'  and  von  Bechterew's 
nuclei.     The   nucleus   triangularis   escaped    injury,   at   least   in   part. 

1.  Deiters'  nucleus  was  so  named  by  his  teacher,  Max  Schultze,  who  edited 
Deiters'  work  after  the  latter's  sudden  death  as  a  young  man  before  completing 
his  work.  According  to  the  illustration  which  Schultze  published,  it  seems  to' 
us  that  the  portion  of  the  nucleus  is  that  to  which  Bechterew  later  attached  his 
own  name. 


ANATOMY    AND    PHYSIOLOGY    OF    EIGHTH    NERVE        183 

From  this  lesion  fibers  are  seen  to  pass  into  the  anterolateral  portion 
of  the  cord  on  the  same  side  and  a  few  cross  over  to  the  antero- 
lateral region  of  the  contralateral  side.  A  very  few  fibers  are  seen 
passing  to  the  posterior  longitudinal  bundle  of  the  same  and  opposite 
sides.  These  end  just  before  reaching  the  region  of  the  fourth  nerve 
and  none  are  seen  to  go  further  forward.  We  have  been  unable  to 
confirm  the  observations  of  Fraser  that  large  numbers  of  fibers  pass 
up  the  posterior  longitudinal  bundle.  It  must  be  mentioned,  how- 
ever, that  our  lesion  was  much  smaller  and  much  more  localized  than 
any  that  he  produced  and  illustrated  in  his  paper. 

It  is  of  great  importance  to  note  that  these  fibers  lie  very  close  to 
the  floor  of  the  fourth  ventricle  and  continue  to  lie  so  superficially  as 
they  go  forward  that  any  pressure,  as  from  an  internal  hydroceph- 
alus, may  readily  afifect  them.  We  have  had  several  clinical  cases 
of  hydrocephalus,  without  other  lesion  as  demonstrated  by  necropsy, 
in  which  the  Barany  tests  showed  abnormalities.  We  believe  that  the 
internal  hydrocephalus  associated  with  almost  all  posterior  fossa  lesions 
is  responsible   for  the  abnormalities  observed  in  the  Barany  tests. 

A  large  group  of  fibers  are  seen  passing  up  to  the  cerebellum  and 
seem  to  end  in  the  nucleus  tecti.  We  have  not  found  any  fibers 
passing  to  the  lateral  lobes  of  the  cerebellum  either  of  the  same 
or  opposite  side.  Thus  far  our  results  do  not  show  any  connection 
with  the  lateral  lobes  of  the  cerebellum.  Dr.  Elliot  Smith  confirms 
this  observation  and  informed  us  that  observations  by  Gordon  Holmes 
(as  yet  unpublished)  on  a  large  number  of  gunshot  wounds  of  the 
cerebellum,  have  shown  no  demonstrable  disturbances  of  the  arms, 
legs,  or  trunk,  such  as  Barany  claims  occur  when  there  are  lesions 
of  certain  portions  of  the  lateral  lobes. 

We  have  found  arcuate  fibers  running  across  the  median  line  ending 
in  the  superior  olive,  as  have  also  most  other  observers.  A  few 
pass  on  into  the  lateral  fillet  and  end  in  the  inferior  portion  of  the 
posterior  corpus  quadrigeminum  of  the  opposite  side.  Van  Gehuchten 
claimed  that  these  fibers  end  before  they  reach  the  corpus  quadri- 
geminum but  we  have  traced  them  directly  to  that  region.  We  have 
thus  far  found  no  fibers  running  more  anteriorly  and  none  that  go  to  the 
external  geniculate  body,  though  this  point  needs  further  investigation. 

SYMPTOMS     RESULTING     FROM     CUTTING     THE     EIGHTH     NERVE 

Of  the  twenty-three  experiments  in  which  we  cut  the  eighth  nerve 
and  in  which  the  brains  were  kept  for  examination,  we  have  studied 
six  specimens  thus  far  in  serial  celloidin  section.  Four  of  these  were 
practically  pure  lesions  of  the  eighth  nerve.  The  only  other  dis- 
coverable lesion  microscopically  was  a  little  degeneration  originating 
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from  the  paraflocculus  which  had  to  be  retracted  in  order  to  expose 
the  eighth  nerve.  These  four  cases  presented  identical  symptoms. 
Deviation  of  the  right  eye  downward  and  outward,  nystagmus  with 
the  slow  phase  counter-clockwise  and  in  two  cases  a  transient  ataxia 
in  walking  which  was  so  slight  that  we  had  some  doubt  as  to  its 
existence.  We  believe  that  the  ataxia  may  have  been  due  to  the  slight 
injury  of  the  paraflocculus,  though  wo.  are  not  prepared  to  claim  this 
since  we  have  no  isolated  lesions  of  the  paraflocculus,  as  this  was 
not  a  part  of  our  problem. 

In  one  clinical  case  supporting  these  experimental  findings,  the 
eighth  nerve  was  cut  for  distressing  tinnitus.  The  patient's  symptoms 
were  lateral  nystagmus  to  either  side,  and  slight  ataxia  for  a  few 
days. 

We  have  six  animals  with  lesions  in  the  region  of  Deiters'  nucleus 
but  as  serial  sections  have  been  cut  in  only  one  of  them,  we  can 
speak  of  the  symptoms  in  only  this  animal.  This  animal  had  devia- 
tion of  the  right  eye  and  facial  paralysis,  rotary  nystagmus  counter- 
clockwise, swinging  of  the  head,  inability  to  stand  and  marked  ataxia. 
These  are  the  symptoms  described  by  von  Bechterew  and  others  as 
characteristic  of  an  eighth  nerve  lesion,  but  we  believe  we  have  shown 
that  the  symptoms  of  rotation  often  called  circus  movements  are  not 
produced  by  cutting  the  eighth  nerve  but  are  due  to  injury  to  neigh- 
boring structures,  especially  the  middle  or  superior  peduncles  of  the 
cerebellum.  The  so-called  cerebellar  attitude  of  the  head  seen  in 
these  animals  is  due  to  injury  of  the  middle  peduncle  and  not,  we 
believe,  to  a  protective  mechanism  as  has  been  claimed  by  Gushing. 
That  the  cerebellar  attitude  is  due  to  involvement  of  the  peduncle 
was  shown  about  ten  years  ago  by  Victor  Horsley. 

In  one  experiment  the  attitude  of  the  head  was  particularly  striking 
and  in  addition  to  the  nystagmus  and  deviation  of  the  right  eye  there 
was  swinging  of  the  head  and  the  animal  fell  sometimes  to  one  and 
sometimes  to  the  other  side.  In  this  case,  in  addition  to  the  lesion 
of  the  eighth  nerve,  there  also  was  a  lesion  of  the  cerebellum  extending 
into  the  nuclei.  We  have  had  numerous  other  experiments  showing 
these  symptoms,  but  until  they  have  been  studied  histologically  we  are 
unwilling  to  report  them,  but  shall  do  so  when  this  paper  is  published. 
We  are,  however,  convinced  that  a  lesion  of  the  eighth  nerve  only 
produces  nystagmus,  as  has  been  noted  before.  We  are  unable  to 
explain  the  deviation  of  the  eye  downward  and  outward.  This  has 
been  an  invariable  accompaniment  of  injury  of  the  eighth  nerve. 

The  great  difference  between  our  results  and  those  of  other  experi- 
menters we  believe  is  due  to  the  fact  that  the  latter  operated  in 
such  a  manner  as  to  be  unable  to  see  exactly  what  they  did,  and  as 
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careful  histologic  studies  were  'not  made,  at  least  are  not  recorded  in 
any  of  these  articles,  the  injuries  responsible  for  these  symptoms  were 
overlooked. 

SYMPTOMS     ARISING     FROM     DESTRUCTION     OF     SEMICIRCULAR     CANALS 

Practically  all  investigators  have  described  a  series  of  symptoms 
as  characteristic  of  destruction  of  the  semicircular  canals.  Wilson 
and  Pike  enumerate  them  as  follows :  ''Deviation  of  one  eye  downward 
and  outward,  nystagmus  with  the  slow  phase  to  the  injured"  side, 
inability  to  walk,  head  inclined  to  one  side,  falling  to  the  injured  side 
and  going  continually  in  a  circle.  At  the  end  of  the  second  week 
the  animal  stood  erect  with  torsion  of  the  head  to  one  side  and  body 
inclined  to  one  side." 

We  have  seen  these  symptoms  both  in  the  eight  cases  of  bone-wax 
tumor  and  in  cases  where  we  have  cut  the  eighth  nerve  intracranially 
but  in  which  we  had  also  injured  the  cerebellum. 

These  symptoms  may  be  divided  into  eight  groups : 

1.  Nystagmus. 

2.  Deviation  of  eye  on  the  side  corresponding  to  the  operation. 

3.  Swinging  of  head. 

4.  Attitude  of  the  head. 

5.  Falling  toward  the  operated  side. 

6.  Rolling  about  the  long  axis  of  the  body. 

7.  Ataxia  when  walking  about. 

8.  Circus  movements. 

But  in  pure  lesions  of  the  eighth  nerve  or  of  the  semicircular  canals 
the  only  symptoms  we  have  observed  in  every  case  were : 

Deviation  of  the  eye  downward  and  outward. 

Nystagmus  which  was  at  times  lateral  with  the  slow  phase  to  the 
injured  side. 

In  four  cases,  or  12  per  cent.,  there  was  an  attitude  of  the  head. 

In  one  case,  or  3  per  cent.,  there  was  falling  to  one  side. 

In  three  cases,  or  10  per  cent.,  there  was  some  ataxia. 

In  none  of  the  thirty-two  pure  lesions  of  the  semicircular  canals 
did  we  observe  swinging  of  the  head,  rolling  or  circus  movements. 

As  these  symptoms  of  swinging  of  the  head,  rolling  and  circus 
movements  occurred  neither  in  pure  eighth  nerve  lesions  nor  in  pure 
semicircular  canal  lesions  we  feel  justified  in  asserting  that  these  symp- 
toms have  another  origin.  We  believe  they  are  always  due  to  a 
lesion  of  the  cerebellum  or  middle  peduncle.  This  is  seen  in  the  brain 
of  one  of  our  patients  with  bone-wax  tumors.  Wilson  and  Pike  and 
many  of  the  other  observers  who  have  described  these  symptoms, 
evidently  have  not  made  microscopic  studies  to  determine  if  there 
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were  any  other  lesions.  A  small  intracranial  hematoma  in  some  of 
our  cases  has  been  enough  to  produce  these  symptoms.  Baginsky, 
thirty-five  years  ago,  in  referring  to  von  Bechterew's  work,  pointed 
out  that  these  symptoms  were  probably  due  to  an  injury  of  other  parts 
than  the  eighth  nerve. 

CONCLUSIONS 

1.  There  are  no  fibers  running  directly  from  the  semicircular  canals 
to  the  nuclei  of  the  vestibular  nerve. 

2.  The  fibers  running  from  Deiters'  nucleus  anteriorly  in  the 
posterior  longitudinal  bundle  are  very  few  in  number  and  stop  before 
they  get  to  the  third  and  fourth  nuclei  so  that  it  is  doubtful  if  there 
is  any  connection  between  Deiters'  and  the  other  nuclei.  This  is 
the  oculovestibular  tract  spoken  of  by  Wilson  and  Pike. 

3.  In  the  experiments  thus  far  worked  up  we  have  found  no  fibers 
passing  from  Deiters'  nucleus  to  the  lateral  lobes  of  the  cerebellum 
where  the  centers  Barany  has  described  lie. 

4.  All  anatomic  evidence  to  support  Barany's  contention  as  to  the 
connections  between  Deiter's  nucleus  and  the  cerebellum  is  lacking. 

5.  There  are  fibers  from  Deiters'  nucleus  that  end  in  the  posterior 
corpus  quadregeminum  of  the  opposite  side  but  no  neuron  goes  directly 
to  the  external  geniculate. 

6.  All  fibers  of  the  vestibular  nerve  end  in  one  of  the  three  vesibular 
nuclei  or  in  the  nucleus  tecti  of  the  vermis. 

7.  The  following  symptoms,  circus  movements,  rolling  over  and 
over,  ataxia,  swinging  of  the  head,  attitude  of  the  head,  hitherto 
described  as  due  to  a  lesion  of  the  eighth  nerve  or  destruction  of 
the  semicircular  canals,  are  due  to  injuries  to  the  cerebellum  or  middle 
peduncle. 

8.  The  so-called  cerebellar  attitude  of  the  head  is  due  to  involvement 
of  the  middle  peduncle. 

9.  Nystagmus  and  deviation  of  the  eye  downward  and  outward  are 
the  only  constant  symptoms  observed  after  pure  lesions  of  either  the 
semicircular  canals  or  eighth  nerve. 

10.  The  vestibular  fibers  lie  near  the  floor  of  the  fourth  ventricle, 
the  symptoms  described  by  Barany  as  due  to  isolated  lesions  in  the 
pons  may  be  produced  by  and  probably  usually  are  due  to  the  internal 
hydrocephalus  which  is  a  common  accompaniment  of  posterior  fossa 
lesions. 
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Simultaneous  lesions  of  the  ninth,  tenth  and  eleventh  cranial  nerves 
have  frequently  been  observed  as  the  result  of  war  injuries.  Often  an 
injury  of  one  or  more  additional  nerves  has  been  present  (most  fre- 
quently the  twelfth),  occasionally  the  cervical  sympathetic  and  rarely 
the  seventh  nerve. 

Extracranial  lesions  of  the  last  four  cranial  nerves  had  rarely 
been  observed  prior  to  the  war.  Such  cases  were  attributed  either 
to  compression  by  a  tumor,  gumrna,  or  tuberculous  gland ;  or  to  an 
inflammatory  condition.  One  of  the  most  striking  examples  of  such 
a  case  was  reported  by  Beck  and  Hassin.^ 

Lesions  of  the  ninth,  tenth  and  eleventh  cranial  nerves  were  more 
frequently  noted  as  the  result  of  nontraumatic  causes  acting  about 
the  jugular  foramen.  Vernet  ^  has  described  six  such  cases  due  to 
compression,  of  which  two  were  observed  by  him,  and  three  as  the 
result  of  inflammation,  two  of  which  were  his  own  cases. 

The  cases  presenting  lesions  of  several  or  all  of  the  last  four 
cranial  nerves  have  been  classified  on  the  basis  of  symptoms  added 
to  a  pure  laryngeal  hemiplegia.  Thus  the  syndrome  of  Avellis  ^  con- 
sists of  a  unilateral  paralysis  of  the  soft  palate,  in  addition  to  the 
larynx,  as  the  result  of  a  lesion  of  the  pneumogastric  and  the  internal 
branch  of  the  spinal  accessory  nerves.  The  syndrome  of  Schmidt* 
is  characterized,  in  addition  to  the  foregoing  symptoms,  by  paralysis 
of  the  sternocleidomastoid  and  the  trapezius  through  the  inclusion  in 
the  lesion  of  the  external  branch  of  the  spinal  accessory  nerve.  The 
syndrome  of  Jackson  ^  includes,  in  addition  to  all  of  these  symptoms, 
unilateral  paralysis  of  the  tongue  resulting  from  a  lesion  of  the 
hypoglossal  nerve. 

1.  Beck  and  Hassin:    Med.  Rec,  Aug.  21,  1915. 

2.  Vernet:    Rev.  neurol.  25:117   (Nov.-Dec.)    1918. 

3.  Avellis :    Berl.  Klinik,  No.  41,  1891. 

4.  Schmidt :    Quoted  by  Vernet,  Footnote  2. 
S.Jackson:    Lancet  1:689,   1886, 
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Several  new  groups  have  been  added  by  the  literature  of  the  war. 
Vernet  ^  has  described  a  syndrome  due  to  a  combined  lesion  of  the 
glossopharyngeal,  pneumogastric  and  spinal  accessory  nerves,  called 
by  him  the  syndrome  of  the  posterior  lacerated  foramen.  Collet  ^ 
described  a  combination  of  symptoms  due  to  a  complete  lesion  of 
the  ninth,  tenth,  eleventh  and  twelfth  cranial  nerves  under  the 
name  of  glossolaryngoscapulopharyngeal  hemiplegia.  The  same  con- 
dition was  described  by  Vernet  ^  as  the  complete  syndrome  of  the 
last  four  cranial  nerves,  and  by  Sicard  ®  as  the  syndrome  of  the 
condyloposterior  lacerated  foramen.  Villaret  ®  described  the  syn- 
drome of  the  posterior  retroparatoid  space,  which  is  characterized 
by  the  addition  of  a  lesion  of  the  sympathetic  nerve  to  the  syndrome 
of  the  last  four  cranial  nerves,  producing  thereby  enophthalmos,  nar- 
rowing of  the  palpebral  fissure  and  myosis. 

The  number  of  syndromes  is  limited  only  by  the  possible  com- 
binations of  complete  or  incomplete  paralyses  of  these  several  cranial 
nerves,  and  the  descriptive  ability  of  the  various  observers. 

One  of  the  notable  features  of  all  the  cases  is  that  whatever  other 
nerves  might  be  affected  the  ninth,  tenth  and  eleventh  are  rather  con- 
sistently injured  together.  Such  lesions  are  produced  by  wounds  in 
the  uppermost  part  of  the  lateropharyngeal  space.  This  space  is 
bounded  above  by  the  base  of  the  skull  in  the  region  of  the  jugular 
foramen.  The  jugular  foramen  or  posterior  lacerated  foramen  is  an 
opening  of  irregular  shape  and  size,  placed  between  the  petrous 
portion  of  the  temporal  bone  in  front  and  the  jugular  process  of  the 
occipital  bone  behind.  The  foramen  is  occasionally  divided  into  two 
parts  by  the  spicules  of  bone  which  bridge  it.  It  presents  three  com- 
partments. Through  the  anterior  compartment  passes  the  inferior 
petrosal  sinus ;  through  the  posterior  the  internal  jugular  vein  and 
some  meningeal  branches  from  the  occipital  and  ascending  pharyngeal 
arteries;  and  between  the  two  veins,  in  order  from  befor*^  backward, 
are  the  glossopharyngeal,  pneumogastric  and  spinal  accessory  nerves 
(Fig.  1). 

At  its  exit  from  the  jugular  foramen  the  jugular  vein  lies  to  the 
outside  of  the  nerves;  closely  in  front  and  internally  lie  the  internal 
carotid  artery  and  the  accompanying  sympathetic  nerves  (Figs.  2  and 
3).  At  this  point,  Vernet  states,  it  is  possible  for  a  projectile  passing 
obliquely  from  the  mastoid  region  on  one  side  to  the  malar  bone  on 
the  other  to  injure  the  three  nerves  and  miss  both  the  carotid  and 
jugular  vessels.     This  was  usually  the  direction  of  the  course  of  the 

6.  Collet:    Lyon  med.,  May,  1916,  p.  121. 

7.  Vernet:    Paris  med.  7:78   (Jan.  27)    1917. 

8.  Sicard:    Marseille  med.,  March,   1917. 

9.  Villaret:    Paris  med.,  January,  1917,  No.  4,  p.  78. 
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Fig.  1.— Base  of  skull.     Arrows  point  to  jugular  fossa. 


Fie  2 -Photograph  of  model  showing  extracranial  course  of  last  four 
cranial  nerves.  The  spinal  portion  of  the  spinal  accessory  nerve  is  indicated 
by  -    the  hypoglossal   by  =,  the   vagus   by -:^.   the   glossopharyngeal  by  := 
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missile  in  the  cases  under  observation.  In  many  cases,  however, 
such  a  route  was  not  followed.  The  fact  that  such  patients  survived 
the  injury,  which  produced  a  paralysis  of  the  three  cranial  nerves, 
without  a  contralateral  hemiplegia,  indicates  one  of  two  conditions : 
either  severe  injuries  to  the  carotid  and  jugular  vessels  need  not  be 
fatal  or  result  in  a  contralateral  hemiplegia,  or  these  cranial  nerves 
may  sustain  severe  traumatic  lesions  without  injury  of  the  carotid 
and  jugular  vessels.  Studies  of  trauma  of  peripheral  nerves  have 
shown  us  that  rarely  does  it  produce  anatomic  section.  Contusion, 
concussion,  pressure  by  hematomas  and  arterial  and  arteriovenous 
aneurysms  may  hkewise  produce  loss  of  function  of  cranial  nerves. 


Fig.  3. — Photograph  of  model  showing  extracranial  course  of  last  four 
cranial  nerves.  The  spinal  accessory  nerve  is  indicated  by  — ,  the  hypo- 
glossal by  =r,  the  vagus  by  ^^,  the  glossopharyngeal  by  ^E,  the  carotid  artery 
by  1,  the  jugular  vein  by  2. 

In  certain  respects,  injury  of  the  last  four  cranial  nerves  resembles 
injury  of  the  brachial  plexus.  As  a  complete  brachial  palsy  which 
immediately  follows  injury  of  the  plexus  gradually  improves  until 
only  one  or  more  of  the  cords  are  permanently  paralyzed,  so  complete 
paralysis  of  the  last  four  cranial  nerves  frequently  eventuates  in  a 
permanent  paralysis  of  only  one,  with  partial  lesion  of  one  or  more 
of  the  others. 

In  their  peripheral  course,  the  last  four  cranial  nerves  are  in 
close  proximity  to  a  point  a  little  below  the  level  of  the  tip  of  the 
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mastoid.  Thus  lesions  of  the  ninth,  tenth  and  eleventh  cranial  nerves 
have  been  caused  at  times  by  an  injury  not  directly  acting  on  the 
posterior  lacerated  foramen. 

Whether  cranial  nerves  other  than  the  ninth,  tenth,  and  eleventh 
are  injured  depends  on  the  direction  and  the  level  of  the  course  of 


Fig.  4. — The  relation  of  the  hypoglossal    (12)   and  sympathetic   (5)  nerves 
to  the  vagus  (10);  1  indicates  the  carotid  artery;  2,  the  jugular  vein. 

the  projectile.  The  frequent  inclusion  of  the  hypoglossal  nerve  in 
these  injuries  is  easily  understood  when  we  recall  the  proximity  of 
its  exit,  the  anterior  condyloid  foramen,  to  the  jugular  foramen. 
Likewise   it   is   in   close   proximity  to   the   ninth,   tenth   and   eleventh 
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cranial  nerves  in  the  retroparotid  space  where  its  injury  is  frequently 
associated  with  a  lesion  of  the  sympathetic  nerve.  This  space  is 
described  by  Villaret  as  being  bounded  posteriorly  by  the  cervical 
spine,  internally  by  the  pharynx,  anteriorly  by  the  internal  prolonga- 
tion of. the  parotid  gland  and  the  muscular  bundle  attached  to  the 
styloid  process,  and  above  by  the  base  of  the  skull  in  the  region  of 
the  jugular  foramen    (Fig.  4). 

The  symptomatology  of  a  combined  lesion  of  the  ninth,  tenth  and 
eleventh  cranial  nerves  is  constant  and  easily  recognized.  As  a  char- 
acteristic triad  of  symptoms  indicative  of  a  complete  lesion  of  these 
three  nerves,  Vernet  proposes  nasal  regurgitation  of  fluids,  dysphagia 
of  solids  and  hoarseness,  representing  respectively  paralysis  of  the 
palate,  pharynx  and  larynx.  What  part  of  the  collective  symptoma- 
tology may  be  attributed  to  any  one  of  these  nerves  is  more  difficult  to 
interpret. 

Considerable  confusion  exists  concerning  innervation  of  the  soft 
palate  and  larynx.  The  specific  functions  of  the  accessory  portion  of 
the  spinal  accessory  and  the  pneumogastric  nerves  are  undetermined. 
Whether  it  would  be  more  profitable  to  consider  their  functions 
together  as  those  of  the  vagospinal  nerves  remains  to  be  seen. 

The  glossopharyngeal  nerve,  according  to  Vernet,  innervates  the 
superior  constrictor  of  the  pharynx.  Loss  of  its  function  results  in 
difficulty  in  swallowing  solids.  In  lesions  of  this  nerve,  the  posterior 
wall  of  the  pharynx  deviates  to  the  unaffected  side  when  the  patient 
says  "ah"  with  the  tongue  pulled  forward,  and  there  is  disturbance 
of  taste  in  the  posterior  third  of  the  tongue. 

A  lesion  of  the  pneumogastric  produces  sensory  loss  on  the  soft 
palate  and  the  posterior  wall  of  the  pharynx  in  addition  to  the  well 
recognized  disturbances  of  secretion  (salivation)  and  of  respiration 
(dyspnea  or  pseudo-asthma).  Injury  of  the  accessory  portion  of  the 
spinal  accessory  nerve  causes  paralysis  of  the  soft  palate  and  larynx 
as  well  as  a  rapid  pulse,  while  a  lesion  of  the  spinal  portion  produces 
paralysis  of  the  sternocleidomastoid  and  trapezius  muscles. 

I  have  observed  five  cases  of  multiple  lesions  of  the  last  four 
cranial  nerves ;  of  these  the  records  of  only  three  are  available.  Unfor- 
tunately, owing  to  the  pressure  of  work  and  the  conditions  of  mili- 
tary practice,  they  are  not  as  complete  as  one  would  desire. 

REPORT      OF      CASES 

Case  1. — S.  R.  was  wounded  Aug.  10,  1918,  by  a  machine-gun  bullet,  the 
wound  of  entrance  being  IV2  inches  to  the  left  of  the  fourth  cervical  spine, 
and  the  wound  of  exit  half  an  inch  below  the  anterior  extremity  of  the  left 
zygomatic  arch.     He  was  unconscious  for  half  an  hour,  and  when  attended  by 
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a  medical  officer  one  and  one-half  hours  following  the  injury  he  was  hoarse, 
had  difficulty  in  swallowing,  marked  salivation  and  dyspnea. 

I  examined  him  ten  days  after  injury.  There  was  a  subconjunctival  hem- 
orrhage of  the  left  eye.  A  hemorrhage  into  the  mucous  membrane  of  the 
posterior  wall  of  the  pharynx  extended  well  up  into  the  nasopharynx  and 
down  into  the  mouth  of  the  esophagus.  There  were  present  a  peripheral  paresis 
of  the  left  seventh  nerve  and  paralysis  of  the  ninth  nerve.  He  had  consid- 
erable difficulty  in  swallowing  solid  food.  The  posterior  wall  of  the  pharynx 
was  pulled  toward  the  right,  especially  when  the  tongue  was  pulled  forward. 
No  disturbance  of  taste  could  be  demonstrated. 


Fig.    5. — Hypoglossal   palsy   and   difference    in    facial    innervation. 


There  was  paralysis  of  the  vagospinal  nerves,  that  is,  of  the  accessory 
portion  of  the  spinal  accessory  and  the  vagus.  He  had  moderate  salivation 
and  sensation  over  the  left  side  of  the  soft  palate  was  diminished.  No  dis- 
turbance of  respiration  was  noted.  There  was  paralysis  of  the  left  side  of 
the  soft  palate.  The  latter  was  pulled  to  the  right,  and  in  phonation  this 
deviation  was  increased.  There  was  some  regurgitation  of  fluids.  The  gag 
reflex  was  absent  on  the  left.  The  left  vocal  cord  was  paralyzed  and  the 
voice  hoarse  and  nasal. 

There  was  paralysis  of  the  sternocleidomastoid  and  the  trapezius.  On 
turning  the  head  to  the  right  only  a  small  portion  of  the  sternal  part  of  the 
sternocleidomastoid  became  prominent.  The  shoulder  drooped.  The  inner  angle 
of  the  scapula  deviated  outward,  the  outer  angle  dropped  and  the  lower  angle 
approximated  the  midline  and  projected  under  the  skin.     The  left  hypoglossal 


Fig.  6. — Paralysis  of  trapezius  muscle. 


Fig.   7.— Weakness   of   left   facial  nerve. 
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nerve  was  paralyzed.  The  tongue,  while  in  the  buccal  cavity,  was  pulled 
slightly  toward  the  right;  when  it  was  protruded,  it  deviated  to  the  left  and 
showed  atrophy  and  fibrillary  twitching. 

In  this  case  we  were  dealing  with  an  extracranial  injury  of  the  ninth, 
tenth,  eleventh  and  twelfth  cranial  nerves  and  a  partial  lesion  of  the  seventh. 
The  course  of  the  missile  did  not  conform  to  the  usual  diagonal  route  from 
the  mastoid  region  of  one  side  to  the  malar  of  the  other   (Figs.  5,  6  and  7). 

Case  2. — H.  P.  was  wounded  April  5,  1918,  by  a  pistol  bullet,  the  wound 
of  entrance  being  just  above  the  upper  central  incisors,  and  the  wound  of 
exit  1  inch  below  and  2  inches  behind  the  right  mastoid  process.  For  several 
days  following  the  injury  he  was  unable  to  move  his  left  arm  and  leg.     He 


Fig.  8. — Hypoglossal  palsy  and  narrowing  of  palpebral   fissure,   enophthal- 
mos  and  myosis. 


had  difficulty  in  speaking,  hoarseness,  and  slight  regurgitation  of  liquids. 
He  preferred  semisolid  food,  as  solid  food  was  hard  to  swallow. 

I  examined  him  over  a  year  after  the  injury.  The  deep  reflexes  on  the 
left  side  were  all  greater  than  on  the  right;  the  plantars  were  equal  and 
normal,  the  cremasteric  equal,  and  the  left  upper  abdominal  reflex  was  dimin- 
ished. There  were  no  sensory  disturbances  over  the  extremities,  trunk  or 
abdomen,  and  no  weakness  in  these  regions  was  noted.  It  is  probable  that  he 
sustained   a  unilateral   concussion   of  the   spinal   cord   at   the   time   of   injury. 

A  lesion  of  the  cervical  sympathetic  of  the  left  side  was  shown  by  enoph- 
thalmos,  diminution  in  the  size  of  the  palpebral  fissure  and  a  contracted  pupil. 
Indicating  a  lesion  of  the  ninth  nerve  was  a  history  of  dysphagia  for  solids, 
and  slight  deviation  of  the  posterior  wall  of  the  pharynx  to  the  left  on  pro- 
truding the  tongue.     Taste  was  not  affected. 
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Of  the  vagospinal  nerves  it  may  be  said  that  there  was  a  history  of  regurgi- 
tation of  fluids  and  hoarseness  but  no  history  of  disturbance  of  respiration, 
pulse  and  salivation,  and  no  change  was  found. 

In  the  distribution  of  the  spinal  portion  of  the  spinal  accessory  there  was 
found  slight  atrophy  of  the  trapezius  muscle,  none  of  the  sternocleidomastoid. 

The  twelfth  nerve  was  paralyzed.  The  right  half  of  the  tongue,  with  the 
exception  of  the  inner  part  of  the  very  tip,  was  markedly  atrophied.  Slight 
paresis  of  the  facial  muscles  of  the  right  side  was  seen. 

In  this  case  we  were  dealing  with  permanent  paralysis  of  the  twelfth  nerve 
and  the  cervical  sympathetic,  and  with  a  dissociated  and  recovering  lesion 
of  the  ninth,  tenth  and  eleventh  cranial  nerves.  In  addition,  a  slight  lesion 
of  the  seventh  nerve  was  present.  This  case  is  illustrative  of  the  retroparotid 
syndrome    of    Villaret.      Many    such    cases    have    been    noted,    among    others 


Fig.  9. — Facial  nerve  weakness  and  narrowing  of  palpebral  fissure,  enoph- 
thalmos  and  myosis. 

by   Villaret    and    Faure    Beaulieu,"   Lannois,    Saignon    and    Vernet,''    Vidoni," 
Halphen,"  and  Sicard  and  Roget"  (Figs.  8  and  9). 

Case  3. — C.  L.  was  wounded  Oct.  10,  1918,  by  a  high  explosive  shell,  the 
wound  of  entrance  being  at  the  tip  of  the  left  mastoid.  The  missile  was  located 
by  roentgenogram  in  front  of  the  axis  in  the  midline.  Following  the  injury 
he  was  unconscious  for  six  hours. 


10.  Villaret   and   Faure-Beaulieu :     Presse   med.   26:591    (Nov.  21)    1918. 

11.  Lannois,  Saignon  and  Vernet :    Quoted  by  Villaret  and  Faure-Beaulieu, 
Footnote  10. 

12.  Vidoni:    Quaderni  di  Psichiatria  4:   No.  7-8,  1917. 

13.  Halphen:    Reunion  medicale  de  la  IV*  Armee,  June,  1917. 

14.  Sicard  and  Roget :    Marseille  med.  55:806   (Oct.)    1918. 
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I  examined  him  ten  days  after  injury.  He  showed  no  paralysis  of  the 
extremities,  trunk  or  abdomen.  There  were  no  sensory  disturbances.  No 
dysmetria,  adiadokocinesis  or  other  evidence  of  dyssynergia  was  found. 

The  findings  may  be  divided  into  two  groups:  first,  paralysis  of  the  left 
facial  and  auditory  nerves;  second,  paralysis  of  the  ninth,  tenth,  eleventh  and 
twelfth  cranial  nerves  of  the  same  side.  There  were  complete  peripheral  facial 
palsy  of  the  left  side,  loss  of  taste  on  the  whole  left  side  of  the  tongue  and 
total  deafness  on  the  same  side.  He  gave  a  history  of  tinnitus  and  in  his 
record  was  a  notation  of  gradually  diminishing  horizontal  and  lateral  nystag- 
mus to  the  right.  I  found  such  a  nystagmus  of  mild  degree.  There  was 
escape  of  what  appeared  to  be  cerebrospinal  fluid  from  the  left  ear.  Because 
of  this,  caloric  tests  were  not  performed,  and  turning  tests  were  omitted 
because  of  the  general  condition  of  the  patient.  Roentgenograms  did  not 
reveal  a  basilar  skull  fracture. 

Because  the  peripheral  facial  palsy  was  associated  with  loss  of  taste  in  the 
anterior  two  thirds  of  the  tongue,  and  there  was  injury  to  both  the  cochlear 
and  vestibular  portions  of  the  eighth  nerve,  it  was  concluded  that  the  injury 
occurred  in  the  peripheral  part  of  the  seventh  and  eighth  nerves  within  the 
petrous  portion  of  the  temporal  bone. 

Dyspnea,  hoarseness,  nasal  speech,  palatal  palsy  and  anesthesia,  and  paral- 
ysis of  the  left  vocal  cord  indicated  paralysis  of  the  vagospinal  nerves,  and 
a  complete  or  severe  lesion  of  the  ninth  nerve  was  shown  by  paralysis  of 
the  superior  constrictor  of  the  pharynx  and  loss  of  taste  in  the  posterior  third 
of  the  tongue.  Involvement  of  the  spinal  portion  of  the  eleventh  nerve  was 
shown  by  paralysis  of  the  sternocleidomastoid  and  trapezius  muscles.  The 
left  side  of  the  tongue  showed  fibrillary  twitching. 

COMMENT 

The  extracranial  origin  of  the  paralyses  in  Case  3  is  not  as  cer- 
tain as  in  the  other  two  because  of  the  involvement  of  the  eighth 
nerve  and  the  escape  of  cerebrospinal  fluid  from  the  ear.  The 
absence  of  paralysis  and  sensory  disturbances  in  the  extremities  and 
of  cerebellar  dysfunction  speaks  against  a  central  origin.  An  intra- 
cranial but  peripheral  lesion  would  require  an  injury  of  wide  extent, 
which  the  roentgenographic  examination  failed  to  reveal.  The  course 
of  the  missile  was  such  that  it  traversed  the  upper  part  of  the  latero- 
pharyngeal  space  and,  on  the  one  hand,  could  not  have  avoided  injury 
to  at  least  some  of  the  last  four  cranial  nerves,  and  on  the  other, 
could,  and  probably  did,  injure  all  of  them. 

The  course  of  the  missile  in  these  cases  conformed  to  no  rule 
except  to  traverse  the  upper  lateropharyngeal  space.  Whether  the 
carotid  artery  or  the  jugular  vein  was  injured  could  not  be  ascertained. 
In  all  of  them  the  facial  nerve  was  injured,  as  in  the  cases  of  Rimbaut 
and  Vernet,''  Halphen,^^  and  Bourcart,  Lannois  and  Vernet.^"     It  is 

15.  Rimbaut  and  Vernet :    Marseille  med.  55:887    (Oct.)    1918. 

16.  Bourcart,  Lannois  and  Vernet:  Bull,  de  Soc.  Medico  Chirurgical  de 
la  xiv.  Region,  Jan.-June,   1916,  p.  67. 


198  LEWIS    J.    POLLOCK 

probable  that  many  cases  of  injury  of  the  last  four  cranial  nerves 
might  have  been  recorded,  if  they  had  been  observed  soon  after  injury, 
but  undoubtedly  a  number  of  them  recovered,  leaving  permanent 
paralysis  of  only  one  nerve,  as  for  example,  the  hypoglossal,  and  they 
were  misinterpreted  when  examined  some  time  after  injury. 

25  East  Washington  Street. 
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CHICAGO 

The  Berlin  surgeon  Borchardt  ^  appears  first  to  have  observed  the 
coexistence  of  cervical  ribs  and  syringomyelia,  in  a  woman  35  years 
old,  who  also  was  examined  by  Oppenheim.     The  latter  ^  in  his  text- 
book comments  on  this  case  and  points  out  that  cervical  ribs  belong 
to  the  so-called  stigmas  of  degeneration  and  may  be  combined  with 
other  disorders  which  are  not  caused  by  the  ribs  but,  like  them,  are 
features  of  an  underlying  neuropathic  diathesis.    He  specifically  men- 
tions hysteria,  hypochondriasis  and  spinal  gliosis.     In  connection  with 
the  latter  he  refers  to  the  case  mentioned  above  and  to  one  reported 
by  Marburg.^     This  case,  which  occurred  in  a  woman  19  years  old, 
was  complicated  by  scoliosis  which  caused  the  cervical  ribs  to  be  promi- 
nent and  to  be  mistaken  for  a  bony  tumor  until  operative  removal  was 
attempted.      Later   the    appearance    of    sensory    dissociation,   painless 
burns,  muscular  atrophy  and  lagophthalmos  led  to  a  positive  diagnosis 
of  syringomyelia.    I  have  found  no  other  cases  in  a  rather  hasty  search 
of  the  literature,  but  the  combination  has  been  the  subject  of  comment. 
Thus,  Haenel  *  warns  that  the  onset  of  brachial  pains,  atrophies  and 
cervical   scoliosis  or  kyphosis   in   a   young  person   with   cervical   ribs 
should  lead  one  to  suspect  syringomyelia.     Jelliffe  and  White  =^  state : 
"Several  cases  have  been  observed  in  which  a  cervical  rib  was  removed 
from  a  patient  suffering  from  syringomyelia  to  which  the  symptoms 
were  due." 

In  Streissler's  ^  comprehensive  review  of  the  subject  of  cervical 
ribs,  Oppenheim's  idea  of  their  being  degenerative  stigmas  is  looked 
on  with  favor.  He  mentions  scoliosis  in  the  cervical  and  upper  thoracic 
region  as  a  frequent  association  and  does  not  consider  it  secondary  to 
the  rib,  also  spina  bifida  and  other  malformations,  such   as  harelip, 

1.  Borchardt,  M. :  Symptomatologie  und  Therapie  der  Halsrippen,  Berl. 
klin.  Wchnschr.  38:1265,  1901. 

2.  Oppenheim,  H. :    Lehrbuch  der  Nervenkrankheiten,  Ed.  5,  pp.  498  and  440. 

3.  Marburg,  O. :  Syringomyelic  und  Halsrippe,  Wien.  klin.  Rundschau  20: 
241,  1906. 

4.  Haenel,  H. :    Handbuch  der  Neurologie  2:    609. 

5.  Jelliffe  and  White:    Diseases  of  the  Nervous  System,  Ed.  1,  p.  301.- 

6.  Streissler,  E. :    Die  Halsrippen,  Ergebn.  d.  Chir.  u.  Orthop.  5:280,   1913. 
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cryptorchidism,  dislocated  lenses,  clubfoot,  congenital  lipoma;  finally, 
combination  with  psychoneuroses,  syringomyelia,  multiple  sclerosis 
(Levi),'  muscular  atrophy  (Spiller  and  Gittings).® 

REPORT    OF    CASES 

Case  1. — History. — The  early  history  of  this  case  is  related  by  the  late  Dr. 
John  B.  Murphy.'  A  man,  34  years  of  age,  was  admitted  to  Mercy  Hospital, 
Nov.  2,  1915.  Nine  months  before,  on  Feb.  13,  1915.  he  slipped  on  the  ice 
and  fell.  Two  days  later  he  had  fever  (100  F.).  pain  in  the  cervical  region 
of  his  spine,  and  universal  muscular  tenderness,  and  took  to  bed  for  two  days 
under  the  impression  that  he  had  grip. 

Ten  days  after  the  onset  of  the  pain  in  the  cervical  region  of  the  spine, 
it  radiated  down  the  left  upper  extremity  until  it  reached  the  fingers,  where 
it  remained.  The  pain  was  worse  during  the  night.  There  was,  however,  no 
atrophy  of  the  muscles  of  the  hand  and  no  alteration  in  the  color  of  the  skin. 
Pain  was  present  in  the  right  upper  extremity. 

Examinaiion. — Palpation  of  the  neck  revealed  an  elongation  at  the  tip  of 
the  transverse  process  of  the  left  seventh  cervical  vertebra — at  the  site  which 
a.ppears  to  be  just  under  the  point  of  greatest  pain  irritation ;  the  space  between 
the  process  and  the  clavicle  was  diminished  but  not  occluded.  In  making  the 
comparative  examination  between  the  right  and  left  sides  it  was  found  that 
on  the  right  side  the  whole  thumb  could  be  inserted  into  the  supraclavicular 
space,  while  on  tlie  left  but  two  thirds  of  the  digit  could  be  inserted.  There 
was  a  seventh  cervical  rib  on  the  left  side  which  put  tension  on  the  eighth 
cervical  nerve  on  its  way  to  the  ulnar. 

The  cervical  rib  was  plainly  demonstrated  by  the  roentgen  ray. 

Treatment  and  Course. — On  Nov.  5,  1915,  Dr".  Murphy  operated  and  during 
the  operation  he  said:  "Now  you  can  see  in  the  field  the  anterior  portion  of 
the  cervical  rib;  instead  of  being  a  round,  blunt  process,  it  is  articulated  and 
exhibits  a  sharp  dentate  edge  which  nips  the  brachial  plexus  and  accounts 
for  the  pain  radiating  down  along  the  arm  to  the  forearm  and  hand.  The 
plexus  has  been  displaced."  After  removing  the  rib  he  added:  "With  the 
rib  out  of  the  way,  it  is  clearly  to  be  seen  where  the  brachial  plexus  was 
compressed  by  the  rib.  The  nerve  to  the  rhomboids  was  involved,  showing 
that  the  fifth  cervical  nerve  from  which  this  branch  takes  origin,  felt  the 
stress  of  the  compressing  rib.  The  knife-blade-like  edge  of  the  cervical  rib 
had  irritated  the  brachial  plexus  until  a  membrane  formed  upon  one  of  its 
constituents — the   eighth   cervical   from  which   the  ulnar   nerve   is   derived." 

A  postscript  dated  Jan.  7,  1916,  says :  "The  patient  made  an  uneventful 
recovery,  and  at  the  present  time  the  preoperative  thickening  which  was 
present  in  the  lower  portion  of  the  left  side  of  the  neck  has  to  a  great  extent 
subsided." 

This  apparently  happy  ending  was  really  only  the  introductory  chapter  to 
the  story  of  this  patient's  troubles.  He  soon  began  to  have  severe  pain  in  the 
scar  and   then   in   the   whole   arm  as   before.     Examination   by  the   writer   on 

7.  Levi,  H.:  Beitrag  zur  Kasuistik.  der  Halsrippen,  Neurol.  Centralbl.  23: 
988,  1904. 

8.  Spiller,  W.  G.,  and  Gittings,  J.  C.:  Progressive  Muscular  Atrophy  of 
Cervicobulbar  Type,  Occurring  with  Cervical  Rib,  New  York  M.  J.  84:683,  1906. 

9.  Murphy,  John  B.:  Cervical  Rib,  The  Clinics  of  John  B.  Murphy  5:227 
(April)    1916. 
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Oct.  6,  1916,  revealed  analgesic  areas  along  the  outside  of  the  left  arm  and 
forearm  and  absence  of  the  wrist  and  elbow  reflexes  on  the  left  side  while 
these  reflexes  were  normal  on  the  right  side. 

A  more  detailed  examination  was  made  on  March  31,  1917:  There  were 
relative  analgesia  and  thermo-anesthesia  on  the  left  side  in  the  distribution 
of  all  the  segments  from  the  second  cervical  to  the  third  thoracic.  Circum- 
ference of  the  arms:  right,  27  cm.;  left,  23.5  cm.;  forearm,  right,  23  cm.;  left, 
21.5  cm.;  hand,  right,  20  cm.;  left,   18  cm. 

A  lumbar  puncture  was  made  at  this  time  and  the  Wassermann,  Lange, 
and  Nonne  tests  were  negative ;  the  cell  count  was  7. 

A  tentative  diagnosis  of  syringomyelia  was  made  and  the  patient  was  given 
roentgen-ray  treatments  of  the  lower  cervical  region  of  the  spine. 

Since  that  time  the  patient  has  been  examined  every  few  months.  Both 
the  subjective  symptoms  and  the  findings  have  remained  practically  the  same. 
He  was  recently  thoroughly  studied  by  Dr.  William  G.  Spiller,  who  also  made 
a  diagnosis  of  syringomyelia. 

Case  2. — History. — A  woman,  about  40  years  old,  was  referred  to  the  writer 
for  examination  by  Dr.  George  F.  Dick  in  October,  1916.  Thirteen  years  pre- 
viously she  had  first  noticed  atrophy  in  the  right  hand,  and  in  the  left  hand 
during  the  preceding  year  only.  There  was  no  pain  but  the  hands  had  become 
weak.  Roentgen-ray  examination  had  revealed  distinct  cervical  ribs  on  both 
sides.  An  operation  had  been  considered  but  on  account  of  the  high  degree 
of  atrophy  and  disability  of  the  hands  a  more  serious  disorder  was  suspected. 

Exaimnation. — Examination  at  this  time,  in  addition  to  the  atrophy  of  the 
small  muscles  of  the  hands,  revealed  Extensive  analgesia  and  thermal  anes- 
thesia of  both  arms  and  of  the  chest  and  back  on  both  sides  down  to  the 
fourth  rib.  The  right  pupil  was  larger  than  the  left  and  the  right  palpebral 
fissure  smaller  than  the  left,  showing  involvement  of  the  cervical  sympathetic. 
The  tendon  reflexes  in  the  legs  were  moderately  increased  but  there  was  no 
clonus  and  the  plantar  reflexes  were  normal. 

The  patient  was  examined  again  in  April,  1920,  and  the  picture  of  syringo- 
myelia was  more  fully  developed.  The  atrophy  of  the  hands  was  marked. 
The  thumbs  and  fingers  were  hyperextended  at  the  metacarpophalangeal  joints 
and  flexed  at  the  phalangeal  joints.  There  was  no  .power  of  abduction  and 
adduction  of  the  fingers  or  of  opposition  of  the  thumbs.  Flexion  at  the  wrists 
was  weak;  extension  a  little  better.  The  other  arm  movements  were  quite 
strong.  The  loss  of  pain  and  temperature  sense  now  involved  the  neck  and 
the  trunk  as  far  down  as  the  level  of  the  umbilicus.  Tactile  sensation  remained 
normal.  The  knee  reflexes  were  increased  and  ankle  clonus  was  present  on 
both  sides.  The  abdominal,  wrist  and  elbow  reflexes  were  absent,  the  plantar- 
reflexes  normal. 

Case  3. — History. — For  the  privilege  of  seeing  and  recording  this  case  I  am 
indebted  to  Dr.  Lewis  J.  Pollock,  who  already  had  made  a  diagnosis  of  syr- 
ingomyelia. He  and  I  had  examined  the  first  patient  reported  in  this  paper 
a  short  time  before  and  with,  the  coincidence  of  the  two  affections  in  mind 
Dr.  Pollock  had  sent  the  patient  to  Dr.  Hollis  E.  Potter  for  roentgenologic 
examination  which,  to  the  great  surprise  of  all  concerned,  showed  bilateral 
cervical  ribs,  much  larger  on  the  right  side. 

The  main  points  in  the  clinical  history,  v/hich  did  not  at  all  suggest 
cervical  rib  were: 
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The  patient,  a  business  man,  single,  22  years  old,  when  examined  in  July, 
1919,  a  few  days  after  excessive  sexual  indulgence  in  1907,  noticed  a  sen- 
sation of  warmth  in  the  right  leg.  During  the  following  month  the  whole 
right  side  became  involved  and  there  was  a  sensation  of  tingling.  The  right 
side  became  somewhat  rigid.  A  few  days  after  the  onset  a  physician  had 
discovered  analgesia  and  thermal  anesthesia  of  the  whole  right  side,  while 
tactile  sense  was  preserved.  At  the  time  of  examination  the  chief  complaint 
was  numbness  in  the  right  leg. 

Examination. — Examination  revealed  loss  of  temperature  sense  in  the  whole 
right  lower  extremity  and  diminution  of  this  sensation  on  the  right  side  of 
the  rest  of  the  body,  gradually  diminishing  upward;  even  the  face  was  slightly 
involved.  Sensation  to  pain  was  diminished  in  the  right  leg  and  slightly  so 
in  the  right  arm  and  right  side  of  the  trunk.  Tactile  and  joint  sensation 
were  normal  and  vibration  sense  slightly  diminished  on  the  left  side.  All  of 
the  tendon  reflexes,  as  well  as  the  abdominal  and  cremasteric  reflexes,  were 
diminished  on  the  right  side,  the  ankle  reflex  showing  the  greatest  degree  of 
diminution.  There  was  no  atrophy  or  paralysis,  and  coordination  was  normal. 
The  Wassermann  test  with  blood  and  spinal  fluid  and  all  other  spinal  fluid 
tests  were  negative. 

CONCLUSION 

In  conclusion,  I  wish  to  state  that  were  I  to  be  guided  by  my  own 
experience,  which  is  very  Hmited,  I  would  be  inclined  to  regard  all 
bearers  of  cervical  ribs  with  extreme  suspicion  and  to  accept  them  as 
possessed  of  well-balanced  minds  and  structurally  normal  central 
nervous  systems  only  after  very  close  scrutiny.  Three  patients  whose 
local  symptoms  led  me  to  advise  operation,  which  in  each  case  was  a 
surgical  success,  were  made  decidedly  worse,  one  passing  through  a 
severe  postoperative  psychoneurosis,  the  other  two  having  now  led  for 
years  miserable  lives  as  profound  hypochondriacs  with  persistence  of 
the  local  symptoms  in  spite  of  repeated  subsequent  exposures  of  the 
brachial  plexus  and  injections  of  procain  and  dilute  alcohol. 

Fortunately,  this  gloomy  picture  is  incorrect  when  a  broad  view  of 
the  situation  is  taken.  Good  results  from  operation  in  a  large  series 
of  cases  are  reported  by  so  many  reliable  observers  that  even  repeated 
ill  luck  in  one  person's  experience  should  not  shake  our  optimism. 

30  North  Michigan  Boulevard. 

DISCUSSION 

Dr.  S.  Philip  Goodhart,  New  York,  said  that  Dr.  Bassoe's  contribution  was 
most  inxportant.  It  emphasized  the  need  of  care  in  diagnosis  in  a  class  of 
cases  that  was  becoming  more  frequently  recognized. 

The  congenital  anomaly,  a  cervical  rib  in  the  human  being,  he  believed 
could  be  regarded  as  an  evidence  of  atavism,  since  in  the  embryo  of  lower 
vertebrates  each  vertebra  had  an  attached  rib.  In  the  reptilean,  the  embryonic 
elements  proceed  to  the  formation  of  true  ribs.  Cervical  rib  in  man  was 
known  to  be  not  so  infrequently  associated  with  diseases  of  the  central  nervous 
system,  and  there  were  quite  a  few  cases  on  record  in  which  it  had  been  found 
in  syringomyelia. 
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The  abnormal  rib  was  probably  only  a  part  of  the  anomaly  of  which  the 
defect  in  nerve  morphology  was  another. 

Some  ten  or  twelve  years  ago  he  had  under  his  observation  a  patient  with 
double  cervical  rib,  that  is,  one  on  each  side.  The  case  had  been  referred  to 
him  as  one  of  progressive  muscular  atrophy.  The  diagnosis  had  been  based 
on  the  progressive  wasting  of  the  forearm  musculature.  His  examination 
revealed  in  addition  to  the  muscular  atrophy  of  the  lower  motor  neuron  type, 
in  both  forearms  and  hands,  areas  of  hypesthesia  and  hyperalgesia  irregularly 
distributed  over  the  left  forearm.  These  areas  varied  and  finally  disappeared, 
the  only  permanent  sensory  change  being  an  area  of  hypesthesia  involving 
all  forms  of  sensation  in  that  part  of  the  forearm  and  hand  supplied  by  the 
inner  cord  of  the  brachial  plexus,  especially  in  the  ulnar  area.  The  sensory 
changes  were  found  on  one  side  only. 

Fibrillary  twitchings  were  conspicuously  absent.  He  found  two  prominent 
osseous  tumors,  one  just  above  each  clavicle.  The  roentgen-ray  examination 
confirmed  his  diagnosis  of  double  cervical  rib;  a  marked  scoliosis  was  also 
found. 

Dr.  Goodhart  referred  the  case  to  Dr.  Alfred  S.  Taylor  for  surgical  relief. 
Both  ribs  were  successfully  removed  by  Dr.  Taylor  and  the  patient  was  relieved 
of  pain  of  which  she  had  begun  to  complain,  and  there  was  no  further  progress 
of  the  muscular  atrophy.  The  patient  had  since  married  twice  and  had  almost 
normal  use  of  her  upper  extremities.  In  publishing  the  case  later,  he  empha- 
sized the  not  uncommon  association  of  cervical  rib  and  syringomyelia.  There 
was  a  patient  with  syringomyelia  at  the  Montefiore  Hospital  under  his  care 
in  whom  pain  along  the  inner  side  of  the  left  arm  was  a  conspicuous  symptom, 
with  marked  scoliosis  of  the  same  side  involving  the  upper  dorsal  and  lower 
cervical  region  and  great  deformity;  a  cervical  rib  was  demonstrated  by  the 
roentgen  ray.  He  believed  the  pain  in  this  case  was  due  to  the  bony  mal- 
formation with  pressure  on  the  plexus.  Another  peculiar  anomaly  in  this 
case  was  underdevelopment  of  the  ribs,  all  of  them  being  very  small  in  cir- 
cumference. 

The  not  unusual  association  of  cervical  rib  with  organic  nervous  diseases 
should  always  be  borne  in  mind. 


A    PSYCHOLOGIC     STUDY    OF    A    MEDIUM 
MORTON     PRINCE.     M.D. 

This  analysis  shows  the  birth,  development  and  disappearance  of  the  spirit 
and  the  origin  in  the  medium's  own  subconsciousness  of  the  knowledge  given 
in  the  alleged  spiritualistic  communications. 

DISCUSSION 

Dr.  William  A.  White,  Washington,  said  he  could  add  one  further  link 
to  the  description  of  the  case  that  Dr.  Prince  had  given.  It  seemed  to  him 
that  there  was  a  close  connection  between  this  compensatory  mechanism  and 
the  particular  incident  in  the  past  life  of  the  medium  on  which  she  chose  to 
base  this  mechanism.  The  old  portrait  that  had  hung  in  the  house  for  many 
years  had,  as  a  matter  of  family  tradition,  been  invested  with  the  power  of 
rehabilitating  the  family  fortunes,  and  it  was  just  that  nucleus  of  wish  fulfill- 
ment that  hung  about  that  whole  picture  which  was  utilized  later  by  the  patient 
as  a  mechanism  for  bringing  about  the  compensatory  psychosis.  He  thought 
there  was  an  intimate  connection  which  was  quite  apparent. 

The  presentation  was  exceedingly  interesting  and  emphasized  to  his  mind  the 
one  great  and  valuable  communication  which  psychanalysis  had  contributed 
to  the  problem  of  mental  disease — the  fundamental  conception  of  psychologic 
determinism.  Dr.  Prince  was  able  to  work  out  this  psychologic  fancy  because 
he  approached  it  with  the  firm  conviction  that  psychologic  facts  were  just  as 
much  facts  as  any  other  kind  of  ex,perimental  facts,  and  that  they  were  not 
incidental  chance,  but  that  there  must  be  adequate  cause  for  them,  and  that 
cause  might  be  determined  as  a  psychologic  one — that  they  must  have  some 
adequate  goal  toward  which  they  were  reaching.  With  a  firm  conviction  of 
psychologic  determinism,  psychologic  fact  and  psychologic  causes,  and  that  they 
existed  for  a  purpose,  these  cases  could  all  be  analyzed  just  as  clearly  as  Dr. 
Prince  had  analyzed  this  case. 

Dr.  Morton  Prince,  in  closing,  said  that  in  narrating  the  analysis  of  this 
case  of  course  he  had  left  out  a  great  many  details  and  especially  those  whiclj 
concerned  the  motive.  Undoubtedly  there  was  a  strong  desire  to  rehabilitate 
the  family  fortunes,  but  he  thought  the  main  motive  was  based  on  the  promise 
made  to  her  for  the  attainment  of  future  happiness.  He  also  thought  there 
was  a  side  to  her  character,  although  repudiated  by  the  dominant  side,  which 
possessed  a  love  of  notoriety.  The  main  motive,  however,  was  the  desire  for 
happiness.  He  should  have  pointed  out,  as  it  was  a  matter  of  interest,  that 
after  the  analysis  had  been  pnade  and  the  real  facts  had  been  brought  to  light, 
she  said — referring  to  spiritualism  and  her  supposed  mediumship — "I  have  had 
enough  of  them:  I  do  not  want  to  hear  about  anything  more  or  investigate 
further  the  alleged,  spirits ;  I  am  quite  satisfied."  After  the  revelations  she 
was  for  a  brief  time  distressed  beyond  measure  and  for  the  moment  fell  back 
into  the  state  of  her  former  depression.  This  was  due  to  a  realization  of  the 
false  position  in  which  she  had  placed  herself  because  of  having  deceived, 
although  unwittingly,  herself  and,  above  all,  her  friends  who  had  had  such 
trust  and  confidence  in  her.  This  state  of  mind,  however,  was  one  Dr.  Prince' 
easily  corrected. 


A     DIAGNOSTIC     CLINIC     FOR     ADOLESCENTS:     PUR- 
POSE   AND    ORGANIZATION 

PEARCE    BAILEY,     M.D. 

A  number  of  years  ago,  in  considering  what  psychiatric  and  social  diag- 
nosis could  do  for  education,  Dr.  Bailey  was  struck  by  the  large  number  of 
people  who  early  in  their  careers  gave  signs  of  imperfect  adjustment  to  their 
environment.  This  was  shown  by  military  statistics  which  in  some  countries, 
such  as  Germany,  showed  nearly  SO  per  cent,  of  recruits  to  be  unfit  for  first 
class  military  service.  It  was  shown  in  this  country  by  statistics  dealing  with 
higher  education.  For  example,  in  one  of  our  schools  of  technology  not  more 
than  forty  out  of  each  hundred  entrants  receive  diplomas  at  the  end  of  four 
years.  Statistics  from  schools  that  maintain  a  follow-up  system  of  their 
graduates  showed  that  20  per  cent,  of  the  students  who  entered  did  not  gradu- 
ate from  college.  In  all  large  schools  for  boys  and  girls  there  are  constantly 
pupils  who  do  not  fit  in,  and  the  parents  or  teachers  are  not  able  to  find  out 
just  why. 

The  misfits  and  failures  in  occupational  and  social  relations  during  adoles- 
cence, although  more  difficult  to  determine  statistically,  are  too  well  recognized 
to  make  it  necessary  to  take  time  to  dilate  on  them  before  this  Association. 
They  concern  boys  and  girls  both,  but  since  boys  are,  or  perhaps  it  is  safer 
to  say  have  been,  up  till  now,  more  important  as  economic  assets,  their  careers 
more  in  view,  the  failures  of  boys  have  received  more  attention  than  have  those 
of  girls.  It  is  boys  on  whom  money  is  spent,  for  whom  outlay  is  made,  either 
as  commercial  backing  or  as  advanced  education,  and  so  when  investments  of 
this  kind  turn  out  badly,  it  is  boys  that  we  hear  talked  about  more. 

Adolescent  inadequacy  has  been  recognized  for  years,  but  it  required  the 
draft  examinations  to  disclose  how  widespread  it  is,  and  even  now  it  is 
doubtful  that  there  are  many  prepared  to  believe,  in  spite  of  the  proofs,  that 
more  than  30  per  cent,  of  American  adolescents  are  handicapped  in  some  way 
and  require  some  building  up,  some  adjustment,  some  special  allowances  and 
facilities  before  they  can  hope  to  attain,  all  that  they  might  attain  under 
favorable  circumstances. 

The  medical  profession  is  naturally  consulted  in  matters  of  this  kind,  and 
it  stands  ready,  as  it  always  has,  to  render  service,  paid  for  inadequately  or 
not  a<-  all,  for  public  improvement.  But  of  this  particular  problem  it  has  yet 
touched  only  the  fringe.  It  has  gone  as  far  as  aldermen  and  legislators  per- 
mit. In  the  best  city  schools  some  attempt  is  made  to  classify  pupils  on  the 
basis  of  physical  and  mental  status,  and  here  and  there  psychiatric  clinics 
have  sprung  up,  designed  chiefly  for  the  benefit  of  those  actually  ill,  or  of  those 
whose  inadequacy  has  manifested  itself  in  clashes  with  law  and  order.  Most 
of  the  work  so  far  done  concerns  mental  defectives,  the  insane,  neurotics  and 
delinquents.  As  far  as  I  know,  there  exists  nowhere  a  personality  clinic — a 
clinic  for  the  estimation  of  a  handicapped  person's  weak  and  strong  points, 
based  on  complete  psychologic  and  physical  investigation,  with  the  purpose 
of  pointing  out  the  most  favorable  adjustment  for  him. 

The  organization  of  such  a  clinic  encounters  great  practical  difficulties  on 
the  score  of  expense.  To  examine  a  person  so  as  to  really  know  him,  requires 
a  great  deal  of  time,-  a  number  of  highly  experienced  examiners,  to  say  noth- 
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ing  of  the  outlay  involved  in  laboratory  work,  roentgen  ray.  etc.  With  the 
present  lack  of  appreciation  of  the  importance  of  such  work,  it  is  imposible 
to  rely  on  public  money  to  finance  it;  neither  will  the  great  philanthropic 
foundations,  as  at  present  administered,  stand  behind  such  an  undertaking 
As  things  are  at  present  a  thorough  diagnostic  clinic  for  adolescents,  or 
classification  clinic  as  it  may  more  appropriately  be  called,  would  have  to  be 
organized  on  the  basis  of  largely  or  entirely  supporting  itself.  It  would  do 
this  by  charging  fees  large  enough  to  meet  the  running  expenses. 

Such  a  plan  of  "organization  carries  with  it  certain  practical  advantages. 
In  the  first  place,  it  furnishes  at  once  a  means  of  selection  of  candidates  who 
are  to  be  examined.  A  clinic  whose  avowed  purpose  was  to  prevent  or  com- 
pensate for  failures,  and  which  offered  free  services,  would  be  at  once  over-run 
with  applications,  and  would  have  no  means  of  selecting  among  them.  On  a 
pay  basis  applications  would  come  only  from  those  parents  or  guardians  who 
were  contemplating  investment,  educationally,  commercially  or  otherwise  on  the 
adolescent,  and  who  really  desired  expert  advice  before  doing  so.  This  would 
mean  that  such  a  clinic  would  deal  with  a  provident  class,  which  would  in 
itself  have  an  important  bearing  on  the  value  of  its  final  statistics.  The  exam- 
inations should  constitute  a  complete  record  of  the  candidate  as  an  individual 
at  the  time  the  examinations  were  made.  This  record  should  show  the  results 
of  heredity,  of  early  surroundings  and  education,  together  with  the  demon- 
stration of  mental  or  physical  limitations,  as  well  as  the  existence  of  special 
talents  or  aptitudes.  It  would  be  a  personality  summary  at  a  certain  period 
of  the  individual's  career,  which  would  only  acquire  scientific  value  of  impor- 
tance if  checked  up,  later  on,  by  information  as  to  what  happened  in  following 
years  to  an  adolescent  who  at  a  certain  period  of  his  development  had  a  certain 
static  record.  It  is  probable  that  a  clinic  which  dealt  with  a  provident  class 
could  carry  on  a  successful  follow-up  system  through  long  periods,  which  is 
impossible  with  the  types  of  adolescents  that  frequent  free  clinics.  It  seems 
that  such  a  follow-up  system  could  not  fail  to  furnish  facts,  now  almost  totally 
wanting,  invaluable  to  the  understanding  of  the  evolution  of  character.  It 
would  make  available  knowledge,  not  only  as  to  the  prospects  of  an  adolescent 
with  a  certain  personality  status,  but  also  the  conditions  that  would  have  to 
be  fulfilled  in  order  that  he  might  find  the  best  adjustment. 

The  Neurological  Institute  of  New  York  has  long  maintained  as  a  part  of 
its  outpatient  department,  a  clinic  in  which  difficult  and  exceptional  children 
have  been  studied.  The  cases  have  been  largely  drawn  from  the  public  schools. 
It  proposes,  on  Oct.  1,  1920,  to  supplement  this  activity  by  the  establishment  of 
a  pay  clinic  which  would  receive  adolescents  not  necessarily  "pathologic,"  and 
in  which  the  examinations  will  be  more  thorough  and  more  extensive  than  is 
possible  in  a  free  clinic.  They  will  be  made  irrespective  of  any  symptoms 
complained  of,  and  will  attempt  to  establish  variations  from  the  usual  as  well 
as  pathologic  symptoms.  The  work  will  be  conducted  by  the  regular  staff  of 
the  institute  supplemented  by  such  additional  assistance  as  may  prove  neces- 
sary. When  the  examinations  are  completed  an  opinion  and  recommendations 
will  be  furnished  to  the  physician  or  whoever  referred  the  case.  The  clinic 
will  not  undertake  treatment  of  any  kind. 

DISCUSSION 

Miss  Elizabeth  Farrell,  New  York,  by  invitation,  said  it  was  a  particular 
pleasure  for  a  teacher  or  school  administrator  to  hear  from  a  neurologist  the 
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words  that  Dr.  Bailey  had  spoken.  In  New  York  they  would  welcome  the 
organization  of  any  clinic  in  a  way  that  Dr.  Bailey  himself  did  not  appreciate. 
Her  own  work  began  with  backward  children  and  defectives,  but  she  would 
dismiss  that  whole  subject  with  the  statement  that  they  had  more  than  4,000 
of  these  children  in  their  classes  today. 

The  problem  which  was  uppermost  in  their  minds  was  that  of  children  not 
mentally  defective,  per  se,  but  of  children  who  presented  problems  of  behavior 
which  finally  worked  out  into  real  social  problems,  after  school  life,  in  the 
community  and  in  the  world.  If  she  could  add  anything  to  Dr.  Bailey's  sug- 
gestion it  would  be  that  this  clinic  get  the  child  early  in  order  that  they  might 
get  what  Dr.  White  told  them  always  to  get,  namely,  those  early  manifestations 
of  maladjustment  which,  if  not  corrected,  finally  evolve  into  serious  maladjust- 
ments of  one  kind  or  another. 

These  children  may  be  divided  into  two  groups— those  who  are  highly  gifted 
and  superior  children,  and  those  children  who  are  not  so  gifted.  The  first 
group  represents  the  most  serious  problem  in  school  administration  that  must 
be  dealt  with  now — what  is  to  be  done  with  them  and  how  is  it  to  be  done? 
The  gifted  children  are  the  most  neglected  of  all  the  children  in  the  schools 
today.  That  is  true  of  the  schools  in  Pittsburgh,  and  it  is  true  as  well  of  all 
schools  all  over  the  country.  She  thought  the  fault  was  that  society  demanded 
of  schools  a  certain  uniformity  of  teaching  and  of  subject  matter  that  was 
deadening,  and  that  it  was  the  maker  of  mischief  and  of  problems  in  children 
who  were  different  from  other  children.  She  stated  that  these  gifted  children 
were  not  worked  to  their  full  capacity,  and  developed  very  real  behavior 
problems.  They  develop  a  superficial  attitude  toward  the  teacher,  toward  the 
work  and  toward  the  school.  They  know  they  can  do  the  work  the  school 
requires  of  them  without  any  eflfort;  the  community  is  not  intelligent  enough 
to  have  them  make  the  effort ;  and  instead  of  getting  intelligent  understanding 
and  intelligent  development  of  these  gifted  children,  a  superficial  development 
that  makes  for  all  sorts  of  deviltry  and  lack  of  achievement  in  later  life 
results. 

In  addition  to  the  problem  of  the  gifted  children,  there  is  the  problem  of 
those  children  with  special  ability,  and  this  she  repeated  was  an  indictment 
of  all  communities.  They  are  asked  to  teach  all  children  to  read,  write  and 
cipher,  and  when  wood,  paints  and  sewing  material  were  asked  for  the  request 
was  not  readily  granted  because  they  were  regarded  as  fads  and  frills.  Her 
statement  was  an  indictment  of  all  schools.  She  had  in  mind  a  little  boy 
brought  up  as  a  serious  offender.  He  would  not  go  to  school  and  would  do 
many  other  things.  He  did  more  harm  than  they  thought  it  possible  for  any 
boy  12  years  old  to  do,  and  they  wondered  how  he  could  possibly  have  the 
resourcefulness  to  carry  through  some  of  the  activities  in  which  he  had  indulged. 
He  carried  them  through,  but  was  caught  at  last.  The  examination,  the  search, 
as  Dr.  Prince  would  call  it,  for  the  motives  that  were  driving  this  boy  on  to  a 
career  chosen  for  himself  revealed  the  fact  that  this  boy,  a  dweller  of  the 
tenements,  from  a  poor  home,  had  hidden  away  in  his  personality  such  a  gift 
with  pencil  and  paper,  with  pen  and  brush,  as  was  not  found  in  one  among 
thousands.  The  boy  was  not  even  one  of  the  gifted  children.  They  had  of 
course  to  decide  what  should  be  done  with  the  boy  who  was  a  great  mischief 
maker.  The  ordinary  procedure  would  have  been  to  send  him  to  the  Truant 
School,  where  he  would  receive  no  thorough  instruction  along  the  lines  of  his 
bent.  But,  instead  of  that,  he  was  given  a  chance  to  get  training  in  this  won- 
derful ability.     In  eight  months  he  had  developed  from  the  undesirable  char- 
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acter   into   a   boy   with    self-respect,    ability   and    skill,    and   he    was    interested 
in  his  career,  which  was  a  promising  one. 

These  special  ability  children  need  to  be  recognized  in  the  schools.  They 
need  to  be  provided  for  in  the  schools  and  not  handled  like  machines,  and  this 
was   a  subject  for  consideration. 

She  wanted  to  add  a  word  to  what  Dr.  Bailey  had  said  in  regard  to  endo- 
crinologj'.  The  number  of  endocrine  cases  that  they  had  was  perfectly  astound- 
ing, and  it  was  equally  astounding  to  see  what  treatment  would  do  for  them. 

Miss  Farrell  wanted  to  leave  a  message  with  the  association,  and  that  was 
to  demand  that  education  in  communities  be  made  to  meet  the  capacities,  the 
interests  and  the  special  abilities  of  the  children. 

Dr.  Stewart  Patox,  Princeton,  said  he  did  not  believe  it  was  necessary  in 
this  Society  to  spend  time  in  urging  the  importance  of  such  an  institution.  An 
institution  of  this  character  not  only  would  be  of  great  benefit  to  those  who 
went  to  the  institution  for  advice,  but  it  would  also  be  of  service  to  teachers 
who  might  be  brought  there  to  ask  for  advice  about  pupils.  This  would  give  the 
teachers  a  biologic  conception  of  education.  It  was  not  necessary,  however, 
to  wait  until  there  was  such  a  complete  organization  as  Dr.  Bailey  suggested. 
It  was  quite  possible  to  begin  now  in  our  universities  bj-  supplementing  the 
excellent  work  done  by  the  present  department  of  hygiene.  Students  should  be 
taught  the  essentials  of  mental  hygiene  as  part  of  their  education. 

It  was  amusing  to  reflect  on  the  fact  that  while  violent  discussion  had 
recently  taken  place  in  academic  circles  as  to  whether  the  Greek  grammar 
should  be  retained  in  the  curriculum  no  one  seemed  to  think  it  worth  while 
to  suggest  that  the  Greek  spirit  be  introduced  into  the  universities.  The  advice 
given  by  Socrates  was  that  the  essential  part  of  an  education  was  to  "know 
thyself."  It  seemed  to  him  astonishing  that  this  point  of  view  had  received 
so  little  consideration.  Dr.  Paton  would  have  liked  to  have  shown  some  records 
of  students  which  he  had  in  his  possession.  If  the  heading  were  taken  off  these 
records,  one  would  be  unable  to  say  whether  they  were  students  in  universities, 
supposed  to  have  acquired  the  academic  essentials  of  education,  or  whether 
they  were  patients  in  the  Phipps  Clinic  in  Baltimore,  or  in  Dr,  Tilney's  Clinic 
in  New  York.  The  great  majority  of  students  had  not  the  faintest  knowledge 
of  their  own  adjusting  capacity  and  limitations.  As  a  matter  of  fact,  there 
were  only  two  or  three  universities  in  the  country  in  which  any  effort  ever 
had  been  made  to  teach  mental  hygiene  and  give  students  the  essentials  of  an 
education.  So-called  educational  institutions  were  graduating  a  great  many 
maladjusted  persons. 

Dr.  Adolf  Meyer,  Baltimore,  said  the  important  point  in  this  question  was 
the  manner  in  which  to  attack  the  issue.  Was  an  institution  of  a  formal 
character  the  most  desirable  starting  point?  Would  it  not,  perhaps,  be  well  to 
keep  the  organization  more  or  less  in  the  background,  and  carry  on  the  obser- 
vation of  the  individual  under  the  most  natural  conditions,  instead  of  bringing 
him  into  a  totally  strange  situation — that  of  being  examined  in  a  special 
institute?  In  this  connection  he  emphasized  what  h^d  been  the  upshot  of  some 
work  undertaken  in  one  of  the  schools  of  Baltimore,  a  school  which  was  first 
made  the  center  of  investigation  for  the  usual  study  of  feeblemindedness,  and 
in  which  spontaneously  and  really  of  necessity  attention  was  extended  to 
the  study  of  the  nonfeebleminded.  to  those  who  gave  problems  because  they 
were  too  much  for  the  teacher  rather  than  too  little.  In  this  interesting  work, 
carried  on  somewhat  along  the  line  which  he  described  in  a  lecture  published 
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"by  Macmillan,  together  with  lectures  of  Jennings,  Watson  and  Thomas,  in  a 
book  entitled  "Suggestions  of  Modern  Science  Concerning  Education,"  Dr. 
Richards  studied  the  pupils  about  whom  difficulties  were  reported  by  the 
teacher  or  by  the  parents  or  usually  by  both,  often  without  any  realization  of 
the  individual,  though  the  issue  was  more  than  obtaining  a  greater  familiarity 
with  the  pupil's  problems  and  with  his  home.  The  point  especially  to  be  raised 
was  that  not  only  in  the  high  school  or  university,  but  even  in  the  upper  gram- 
mar school  stage,  the  important  facts  always  referred  back  to  the  reports  of 
the  first  year — the  first  contact  the  child  ever  had  with  the  school.  In  Dr. 
Richards'  studies  it  was  found  that  there  was  a  problem  in  a  large  proportion 
of  those  individuals  from  their  earliest  years,  and  therefore  he  urged  that 
these  investigations  should  be  carried  out  in  the  initial  stages.  It  should  be 
one  of  the  problems  of  the  schools  of  today  to  standardize  the  pupils,  not  in 
the  way  of  labeling  or  marking  them,  but  in  making  them  know  what  they 
were  best  fitted  for.  That  should  begin  in  the  earliest  grades  and  ought  to  be 
carried  on  from  there. 

As  to  the  organization  proper  of  the  work  he  referred  to,  there  had  not 
been  any  special  financing.  The  money  had  to  come  partly  out  of  their  own 
pockets  in  the  beginning. 

For  the  fundamentals,  it  was  quite  essential  that  one  should  work  in  the 
natural  environment  in  which  things  happen. 

Dr.  Bernard  Sachs,  New  York,  stated  that  every  one  felt  the  need  of  an 
organization  such  as  Dr.  Bailey  had  so  ably  described,  and  which  Miss  Farrell 
had  endorsed.  He  wished  to  present  one  rather  practical  aspect  of  the  situation. 
If  the  community  at  large  were  to  be  benefited  he  would  not  advise  the  organ- 
ization of  a  diagnostic  clinic  for  the  purpose  of  determining  the  mental  condi- 
tion or  aptitudes  of  children.  That  mere  fact  would  prevent  thousands  of  people 
from  coming  for  assistance  because  the  implication  was  that  by  reason  of  that 
application  the  child  was  already  labeled  as  somewhat  defective.  For  that 
reason  he  thought  it  should  not  be.  called  a  diagnostic  clinic  and  advised,  for 
the  present,  the  name  of  a  diagnostic  class.  Neither  did  he  believe  it  should 
be  linked  up  with  a  hospital  or  institution,  but  with  the  educational  system, 
and  especially  if  it  could  have  the  assistance  of  such  able  women  as  Miss 
Farrell,  who,  in  New  York,  had  done  so  much  in  the  educational  system 
provided  for  defectives. 

Of  course,  in  an  educational  class  of  this  kind,  or  in  a  diagnostic  class 
of  an  educational  system,  the  active  support  of  neurologists,  psychiatrists,  and 
possibly  some  psychologists  was  necessary. 

So  far  as  the  necessary  financial  support  was  concerned,  he  had  not  the 
slightest  doubt  that  if  the  public  at  large  were  shown  the  benefit  that  would 
accrue'  to  the  entire  community  by  such  an  organization,  there  would  be  no 
difficulty  in  getting  such  support.     In  New  York  City  the  need  was  great. 

Dr.  E.  W.  Taylor,  Boston,  said  that  apropos  of  what  Dr.  Sachs  had  just 
said,  he  would  like  to  mention  that  for  some  years  past  special  classes  had 
been  connected  with  the  public  school  system  of  Boston.  These  classes  were 
made  up  of  exceptional  pupils,  not  necessarily  feebleminded,  although  naturally 
the  mentally  backward  pupils  constituted  their  most  important  element.  These 
special  classes,  so  far  as  he  knew,  had  proved,  a  decided  success  and  had  helped 
to-  solve  the  problem  of  the  exceptional  child. 

Dr.  Taylor  gave  a  case  history  which  fell  into  the  category  of  that  cited  by 
Miss  Farrell.  It  was  that  of  a  young  boy,  10  or  12  years  old,  who  came  to 
the  hospital  as  an  incorrigible  some  years  ago.     He  could  no  longer  get  on  in 
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the  school,  and  was  sent  to  the  hospital  in  order  that  inquiry  could  be  made 
into  his  mental  state.  On  being  questioned,  he  stated  that  what  he  would  most 
like  to  do  was  to  go  out  early  in  the  morning,  sit  in  a  meadow  and  see  the 
sun  rise.  On  questioning  him  further,  it  was  found  he  liked  to  draw,  and  he 
then  made  a  sketch  on  the  blackboard  which  was  so  excellent  that  it  was  pre- 
served for  sevei*!  years — a  train  of  cars  coming  around  a  curve  in  perspective. 
He  was  then  talked  to  further  about  what  he  was  studying  in  school,  and  it 
was  explained  to  him  how  desirable  it  was,  if  he  wanted  to  go  to  the  Art 
School  afterward,  that  he  should  study  geometry  and  kindred  subjects.  He 
took  these  suggestions  and  became  almost  immediately  a  model  pupil  and  did 
exceedingly  well  from  that  time  on.  Dr.  Taylor  had  not  the  slightest  doubt 
that  he  would  be  a  useful  citizen  instead  of  the  outcast  which  he  was  on  the 
point  of  becoming  when  sent  to  the  hospital  for  study  and  observation. 

Dr.  William  Healy,  Boston,  stated  that  it  was  most  interesting  to  hear  a 
group  of  neurologists  entering  into  this  particular  discussion.  Dr.  Sachs  made 
a  very  good  point.  In  developing  their  work  in  Boston,  after  years  in  Chicago, 
they  desired  to  leave  out  the  word  psychopathic  in  order  that  any  stigma  that 
might  be  connoted  by  reason  of  this  name  should  be  avoided.  There  was  no 
necessity  whatever  for  allowing  this  implication  to  be  a  feature  in  the  situa- 
tion, and  if  it  is  not,  one  finds  no  trouble  whatever  in  getting  the  cooperation 
of  people  in  general.  It  was  important  for  any  one  doing  this  type  of  work 
to  see  plenty  of  normal  individuals  for  the  sake  of  developing  norms  of  a 
check  group.  They  had  seen  cases  of  many  school  children  and  others  who 
were  not  specifically  regarded  as  psychopathic  problems. 

Just  this  minute  it  had  been  suggested  to  him  by  someone  present  that 
after  all  the  discussion  that  had  been  going  on  showed  that  neurologists  were 
not  well  posted  on  what  was  being  done  in  various  centers.  A  great  deal  of 
what  had  just  been  advocated  was  already  being  accomplished,  from  California 
to  New  England.  In  a  number  of  communities  by  a  variety  of  organizations 
children  were  being  studied  for  problems  concerning  their  mental  make-up. 

Dr.  Morton  Prince,  Boston,  said  that  Dr.  Healy  had  just  brought  out  the 
point  he  had  been  thinking  about  while  the  discussion  had  been  going  on, 
and  that  was  whether  or  not,  as  neurologists,  they  were  really  fully  equipped 
for  attacking  this  big  problem.  He  concurred  with  Dr.  Bailey's  idea,  and 
thought  there  was  a  great  deal,  too,  in  what  Dr.  Sachs  had  said. 

It  had  been  forced  on  him  in  recent  years  that  there  were  in  the  universities 
(and  he  had  Harvard  particularly  in  mind)  a  goodly  number  of  students  who 
were  maladapted  to  their  situation — to  the  demands  made  on  them  by  their 
social  and  educational  environment — who  were  unable  not  only  to  pursue 
satisfactorily  their  college  courses  and  to  fulfill  their  aspirations,  but  ^Iso  to 
solve  the  everyday  problems  of  their  lives.  They  seemed  to  be  misfits  and  a 
puzzle  to  their  teachers  who  had  undertaken  to  advise  and  guide  them.  He 
had  been  consulted  a  number  of  times  by  the  teaching  staff  in  regard  to  such 
students,  but  had  felt  inadequate  to  advise,  partly  because  of  the  difficulty  of 
the  problems  and  partly  because  of  the  enormous  amount  of  time  it  took  to 
adapt  such  students  to  their  situations.  To  do  this  required  one  who  had  the 
knowledge  and  could  give  the  time  to  an  intensive  study  in  each  individual 
case.  Such  cases  involved  problems  of  personality  and  he  doubted  very  much 
his  ability  and  the  ability  of  neurologists  as  a  class  to  solve  such  problems. 
They  would  have  to  know  more  about  the  personality  and  the  conflicts  that  go 
on  below   and  within,   that   is,   what  brought   about   the  maladaptation,  before 
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it  could  be  understood  why  these  individuals  were  unable  to  adapt  them- 
selves to  the  conditions  of  their  lives — to  reality. 

Dr.  Prince  thought,  therefore,  that  it  was  possible  that  such  an  organization 
as  Dr.  Bailey  had  proposed  might  be  begun  within  the  colleges.  It  was  there 
it  was  needed.  And  from  such  an  organization  within  the  colleges  it  might 
be  extended  to  comprehend  other  classes  of  the  community.  He  was  quite 
sure  that  one  of  the  most  fruitful  results  of  such  an  organization  would  be  the 
education  of  neurologists,  as  well  as  the  reeducation  of  these  maladapted 
individuals.  Neurologists  need  to  be  educated  before  they  can  undertake  the 
reeducation  of  others. 

Dr.  Pearce  Bailey  in  closing  said  that  this  idea  first  came  to  him  a  num- 
ber of  years  ago  in  his  work  with  Dr.  Allan  McLane  Hamilton.  He  had  long 
had  the  idea  that  the  aptitudes  of  normal  people  might  be  determined  experi- 
mentally, and  that  useful  advice,  based  on  the  study  of  the  normal  indi- 
vidual, could  be  given  as  to  a  future  career.  He  differed  somewhat  with  Dr. 
Hamilton  on  that  point,  and  his  subsequent  thought  in  the  matter  had  referred 
more  to  the  slightly  subnormal. 

It  was  easy  to  see  that  a  clinic  of  this  kind  would  attract,  more  or  less, 
people  decidedly  subnormal,  delinquents  and  mentally  defective  individuals. 
But  that  was  not  the  original  idea  and  that  would  not  be  the  class  that  they 
would  wish  to  have  come  to  them.  The  idea  would  be-  to  make  this  clinic 
an  organization  for  those  boys  and  girls  who  had  no  conspicuous  defects, 
and  yet  who  did  not  seem  to  be  quite  in  harmony  with  their  environment. 

Dr.  Bailey  was  fully  cognizant  with  what  was  being  done  by  Dr.  Healy 
of  Boston  and  Dr.  Goddard  of  Ohio,  but  he  did  not  take  up  that  side  of 
the  question ;  for  as  originally  conceived,  this  clinic  was  social  and  economic 
rather  than  psychiatric.  For  example,  20  per  cent,  of  the  boys  who  go  to 
college  have  to  leave.  These  boys  are  not  defectives  or  delinquents.  It  was 
an  important  economic  situation  with  their  fathers.  What  influenced  their 
leaving?  Then  there  were  other  boys  who  could  finish  their  college  course 
who  would  have  been  much  better  off  if  their  fathers  had  determined  that  they 
were  not  exactly  fitted  for  that  kind  of  life. 

As  far  as  the  organization  was  concerned  and  Dr.  Sach's  remarks  that 
it  should  not  be  connected  with  a  hospital,  of  course  it  was  necessary  that  a 
clinic  of  this  kind  should  have  practical  support,  and  if  this  practical  phase 
was  borne  in  mind  it  made  it  simpler  to  start  such  a  work  in  a  hospital  for 
the  reason  that  the  staff  could  be  utilized  so  largely,  because  they  were 
there  and  readily  available.  It  would  be  an  expensive  procedure  if  organized 
in  any  other  way. 


NERVOUS     SIGNS    AND    SYMPTOMS    AS    RELATED    TO 
CERTAIN     CAUSATIONS     OF    CONDUCT     DISORDER* 

WILLIAM    HEALY,    M.D. 

BOSTON 

In  no  branch  of  scientific  therapy  does  one  need  to  establish  a 
clearer  conception  of  etiology  than  in  the  treatment  of  disordered  or 
antisocial  conduct.  The  rewards  of  discovery  of  causes  are  here  often 
astonishingly  direct. 

While  developing  case  studies  in  one  interesting  portion  of  this 
rich  field,  which  is  being  more  and  more  opened  to  medicopsychologists, 
we  frequently  discover  nervous  signs  and  symptoms  significantly  cor- 
related with  etiologic  facts  of  great  moment  for  interpretation  of  the 
case.  In  stating  that  such  interlocking  phenomena  are  frequently 
found,  we  must  frankly  admit  that  they  are  not  always  present  in 
instances  of  apparently  like  causation,  and  that  their  discovery  does 
not  indicate  the  same  relationships  or  the  same  etiology.  The  lack  of 
standard  correlations  is,  after  all,  just  such  as  we  recognize  in  the 
symptomatology  of  many  functional  disorders. 

It  may  be  best  to  direct  our  discussion  from  the  standpoint  of 
some  specific  type  of  conduct.  From  detailed  case  records  we  might 
consider  various  sorts  of  misbehavior  in  which  disturbed  nervous 
reactions  offered  evidence  of  the  etiology.  We  could  take  examples 
of  violent  temper,  sometimes  with  assaults  on  property  or  person, 
cruelties  or  definite  sadism,  various  sorts  of  extreme  meannesses, 
exhibitionism,  fetich  collecting,,  deliberate  moral  contamination  of 
others,  to  say  nothing  of  other  forms  of  sex  misconduct,  persistent 
school  truancy,  running  away  from  home,  desertion,  miserliness,  mali- 
cious mistreatment  of  property,  setting  fires.  Many  of  these  are  quite 
evidently  based  on  disordered  emotions  or  on  the  distorted  play  of 
instinct,  or  otherwise  rather  obviously  connote  the  possibility  of  accom- 
panying nervous  or  mental  disturbance. 

For  the  best  example  of  misconduct  that  would  seem  to  be  quite 
unrelated  to  nervous  phenomena  of  any  kind,  except  possibly  those 
concomitant  with  fear  and  shame,  we  may  take  stealing ;  sometimes 
cases  of  the  usual  type  of  thieving,  but  in  other  instances  abnormally 
motivated  stealing,  thieving  not  engaged  in  for  the  easily  understand- 
able purposes  of  gain  or  possession.  Cases  of  plainly  abnormal  steal- 
ing are  sometimes  brought  directly  to  the  specialist  in  nervous  and 
mental  di.sease  on  account  of  the  unusual  character  of  the  conduct 
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motivation,  friends  naturally  thinking  of  the  possibility  of  some  patho- 
logic condition  of  the  nervous  system.  From  our  extensive  material 
we  can  offer  sufficient  illustrations  of  nervous  reactions  related  to  this 
single  form  of  misconduct  to  serve  adequately  the  purposes  of  our 
present  text. 

SUBJECTIVE     PHENOMENA  ;     REPORT     OF     CASES 

Beginning  with  subjective  phenomena  we  find  in  our  records  numer- 
our  instances  of  headaches,  "queer  feelings"  in  the  head,  feelings  of 
excitement  and  even  dizziness,  cases  in  which  these  symptoms  have 
been  significant  clews  of  etiologic  factors. 

Case  1. — Take  the  case  of  a  girl  now  15  years  old,  of  somewhat  limited  men- 
'.ality  and  good  physique,  whom  we  have  had  under  ol)servation  for  almost  two 
years,  who,  up  to  the  time  we  first  saw  her  had  repeatedly  stolen  in  petty  ways 
from  homes  and  sometimes  from  other  places.  She  herself  doubted  whether  a 
single  month  had  gone  by  since  she  was  5  years  old  that  she  had  not  stolen.  She 
had  taken  small  sums  of  money  and  all  sorts  of  trinkets,  in  spite  of  corporal 
punishment  and  many  other  efforts  at  disciplinary  treatment  by  her  own  respect- 
able family  and  other  people  with  whom  she  was  placed.  She  purloined  many 
things  of  no  particular  value  which  she  could  not  use  in  any  way,  secreting  objects, 
being  generous  with  money  taken,  and  once  unraveling  part  of  a  sweater  that  was 
being  knitted  by  a  member  of  the  family  and  hiding  the  yarn.  During  analysis 
we  found  that  she  derived  great  excitement  from  her  stealing  episodes  and  a 
definite  sensation  of  dizziness.  Sometimes  she  wanted  to  take  something,  any- 
thing, and  if  she  did  dizziness  and  excitement  followed,  and  a  little  later  perhaps 
a  feeling  of  remorse. 

Of  course  such  symptoms  indicated  some  disturbance  in  her  mental  life  and 
the  revelations  of  her  mental  content  made  the  fact  particularly  clear  in  this  case 
because  the  girl  herself  so  plainly  worked  out  for  us  the  links  in  the  chain  of 
associations,  going  back  to  early  experiences.  These  involved  disturbing  sex 
experiences,  first  acquaintance  with  sex. words  and  ideas,  together  with  first 
knowledge  of  stealing.  Recurrent  experiences  led  to  ideation  and  imagery 
almost  obsessive,  which  persisted  for  years.  W&  have  her  own  account  of  the 
curious  mental  mechanisms  involved.  For  example,  at  13  years  of  age,  return- 
ing for  a  visit  to  her  home  town  after  a  long  absence,  she  engaged  in  an  orgy 
of  stealing  foolish  things.  This  was  all  just  after  seeing  again  one  of  the 
participants  in  the  original  sex-stealing  situation,  a  boy  whose  name,  of  course, 
she  had  forgotten,  but  could  recall  after  a  time  with  us.  "I  took  the  things 
only  after  I  saw  him."  At  this  time  she  hid  the  articles  stolen  and  repeatedly 
went  to  look  at  them,  each  time  experiencing  the  peculiar  feeling  which  she 
describes  as  excitement  and  dizziness.  This  is  one  of  the  cases  in  which  the 
analysis  of  the  situation  resulted  in  immediate  and  continued  cessation  of  the 
stealing,  with  no  recurrence  of  the  nervous  symptoms. 

Case  2. — An  active-minded,  unusually  coherent  boy  of  9  years,  given  to  such 
excessive  stealing  that  it  was  practically  a  daily  affair,  reiterated  to  us  at  several 
interviews  his  marked  feelings  of  nervous  upset  on  occasions  when  certain 
ideas  recurred  to  him.  After  recognizing  his  nervous  reactions  during  mental 
testing  we  found  nothing  but  possibly  his  moderate  coffee  drinking  to  account 
for  them.     Placed  in  a  good  suburban  home  he  continued  to  steal  with  such 
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frequency  that  two  months  later  we  were  asked  to  see  him  again  and  made  a 
much  more  thorough  inquiry.  We  received  finally  a  specific  account  of  feelings 
of  great  nervousness  at  times  concomitant  with  certain  definite  mental  content. 
Through  this  we  were  led  to  a  first  real  understanding  of  his  conduct.  It  was 
thoughts  of  a  boy,  now  dead,  who  had  taught  him  at  the  same  time  sex  affairs 
and  stealing.  "When  I  feel  like  taking  things  I  feel  nervous  and  kind  of  dizzy, 
and  when  I  think  of  those  niggers  and  those  girls  I  think  of  upsetting  the  whole 
world.  I  get  excited.  I  feel  funny  all  over.  I  feel  like  turning  the  whole 
house  upside  down  on  its  chimneys."  Exploring  these  experiences  and  mental 
associations  seems  to  have  started  a  new  career  for  this  boy  in  spite  of  the  fact 
that  he  earlier  remarked,  "Now  I  have  got  started  I  never  can  stop.  I  have  two 
bad  habits  and  one  of  them  is  stealing."  During  several  months  now  he  has 
not  stolen,  the  first  break  in  a  delinquent  career  that  had  already  lasted  a  long 
time.  It  was  not  his  placing  out,  it  was  not  merely  a  new  environment  that 
turned  the  trick;  as  a  matter  of  fact,  he  stole  daily  when  placed  out  after  first 
seen  by  us  and  when  no  prolonged  or  careful  analysis  was  undertaken.  The 
ordinary  physical  and  mental  examination  threw  no  light  on  causation  and 
accomplished  nothing  therapeutically. 

Case  3. — A  boy,  8  years  old,  of  good  mental  ability,  positive  and  nonsug- 
gestible,  who  had  already  been  complained  of  in  court  by  his  parents  for  stealing 
and  repeated  running  away  from  home,  on  study  by  us  was  found  to  be  quiet, 
serious  and  decidedly  reticent.  We  had  to  see  him  over  and  over  to  acquire  any 
fair  understanding  of  his  background,  although  we  early  found  that  he  had 
times  when  his  "head  hurt."  It  was  most  significant  in  this  case  that,  reticent  and 
resistant  though  this  boy  was,  he  voluntarily  came  again  and  again  to  see  us. 
It  gradually  developed  that  he  had  "funny  feelings"  in  his  head,  "cross  and 
mean"  feelings  which  were  directly  connected  with  his  thoughts  about  what 
bad  boys  do  to  each  other  and  about  a  word,  "It  begins  with  f,"  which  a  boy 
had  spelled  out  to  him  the  year  before.  "He  learned  me  how  to  spell  it.  He 
wrote  it  on  the  wall.  He  swears;  he  takes  money  from  his  mother.  He  told 
me  about  stealing." 

Case  4. — Another  boy,  9  years  old,  we  saw  because  he  was  complained  of  for 
serious  delinquencies,  truancy,  unmanageableness  at  home,  as  well  as  stealing. 
He  was  a  boy  of  good  mental  ability  and  fair  physical  development  with  some 
pathologic  conditions,  namely,  slight  otitis  media  and  carious  teeth.  He 
complained  of  headaches.  We  advised,  of  course,  treatment  at  the  hands 
of  specialists  and,  because  of  home  and  neighborhood  circumstances,  we 
advocated  his  being  placed  in  another  home.  Here  for  some  months  he  did 
well,  improving  much  in  his  behavior  except  in  regard  to  stealing,  and  in  physical 
condition  except  for  headaches.  We  saw  him  once  more  and  again  found  in 
this  case  that  our  previous  examination,  while  including  the  ordinary  inquiries, 
had  not  reached  far  enough  into  either  the  possible  causation  of  his  headaches 
or  stealing.  He  now  seemed  most  anxious  to  fathom  his  difficulties,  and  his 
own  statements  were  most  illuminating.  He  feels  "rotten  and  queer"  at  times, 
he  tells  us,  and  those  times  are  when  what  he  heard  about  bad  things  comes 
into  his  mind.  It  is  bad  words  which  make  his  head  ache  and  they  make  him 
dizzy,  too.  He  tries  hard  to  get  rid  of  them.  "It  makes  me  think  of  getting 
into  places  and  taking  things."  Just  before  leaving  us  he  said,  "When  they 
come  in  my  mind,  I  try  to  cross  them  out,  like  this  (gesturing  an  X)  and  some- 
times they  stick  to  me  and  sometimes  they  don't." 

Case  5. — From  the  cases  in  which  headaches  have  been  reported  we  may  also 
cite  the  instance  of  a  boy  of   13  years,  good  in  mental  ability  and  normal   in 
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physical  development,  who  demonstrated  nervous  tendencies  by  his  tense,  frown- 
ing expression  and  jerking,  incoordinate  movements.  At  home  and  to  us  he 
complained  of  severe  headaches ;  they  were  in  the  back  of  his  head ;  they  came 
on  at  night;  the  boy  stated  that  he  used  to  get  out  of  bed  and  cry  with  the  pain. 
His  mother  put  cotton  in  his  ears  for  it.  Worry  about  words  brought  on  the 
headaches — bad  words  in  bad  stories.  The  things  that  had  bothered  him  most 
in  his  life  had  been  the  bad  things  he  had  heard  about  girls  and  about  stealing 
and  these  headaches.     He  would  like  a  chance  to  stay  in  a  quiet  place,  he  said. 

This  has  been  one  of  our  most  unsuccessful  cases.  Placed  with  good  people, 
his  temperament  and  the  death  of  both  parents  seemed  to  stand  in  the  way  of  his 
overcoming  his  delinquent  tendencies.  Further  stealing  led  to  his  commitment 
to  an  institution.  Before  this  and  several  months  after  we  saw  him  first  he 
reported  that  his  headaches  had  ceased. 

Case  6. — In  our  Chicago  series  there  was  a  boy  of  8  years,  who  was  consid- 
ered a  desperate  problem  because  he  stole.  The  mother  had  long  known  of  cer- 
tain headaches;  he  complained  to  her  frequently  at  night  about  pain  in  the 
back  of  his  head  and  queer  feelings  there.  Pointing  to  the  occipital  region  he 
had  long  ago  told  her  that  a  word  hurt  him  there.  Of  course  she  paid  no 
attention  to  such  a  strange  remark  and  had  merely  told  him  not  to  think  about 
it  any  more;  she  thought  he  ought  to  have  some  medicine  for  his  headaches. 
Coming  from  an  open-faced,  frank,  pleasant,  bright-eyed  little  boy  who,  in  spite 
of  excessive  stealing,  was  reported  to  be  a  consistent  truth  teller,  his  story  to 
us  proved  most  striking.  He  went  into  some  detail  about  his  headaches.  "It 
goes  right  to  here  in  my  head  and  goes  all  around  here  and  gets  me  dizzy."  "I 
try  to  go  to  sleep  and  it  hurts  me.  I  sleep  a  little  and  it  starts  up  again.  It  hurts 
me  awfully  in  my  head;  only  at  night."  We  asked  him  what  he  thought  made 
him  dizzy  and  headachy.  "It's  what  the  kids  told  me.  I  roll  all  around  in  bed 
and  mamma  can't  stop  me.  I  think  about  what  they  told  me,  about  that  stuff,  and 
sometimes  it  goes  right  up  to  my  eyes."  Other  extracts  from  his  statements 
may  be  used  to  give  the  gist  of  the  situation.  "I  don't  know  that  word  now,  I 
can't  remember  it.  I  told  my  mother  it  hurt  me  in  my  head."  "That  N.  boy 
talks  bad.  He  says  go  ahead  and  steal,  steal."  He  did  not  want  to  say  those 
words,  he  told  us  with  a  sigh,  because  his  mother  had  told  him  not  to  say  bad 
words.  "It  hurts  me  awfully  in  my  head."  Six  months  later  the  boy  was 
still  in  the  old  environment,  was  seeing  the  other  boys,  was  occasionally  stealing 
and  somewhat  indulging  in  the  masturbation  which  had  begun  earlier.  However, 
he  said,  "Nothing  hurts  me  in  my  head  any  more,  I'm  glad  it  don't."  We  advised 
placing  him  in  some  other  private  home  in  order  that  he  might  have  the  reedu- 
cational  opportunity  that  he  needed.  This  was  done  and  half  a  year  later  a 
marvellous  change  was  reported  as  having  already  continued  for  several  months ; 
there  had  been  no  stealing  whatever  and  his  other  bad  habits  had  been  dis- 
continued. 

The  sign  or  symptom  of  something  abnormal  is  often  phrased  as 
"nervousness"  by  the  relative  giving  the  history  or  by  the  young  per- 
son who  is  the  subject  of  investigation  as  a  conduct  problem.  Tense- 
ness of  manner  or  feeling,  shown  often  by  nervous  habits,  particularly 
biting  the  nails,  irritability  in  social  reactions,  undue  restlessness  or 
tendency  to  hyperactivity,  are  evidently  what  is  generally  meant  by 
this  nervousness. 
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Case  7. — One  of  the  worst  patients  with  antisocial  behavior  we  have  had  to 
deal  with  in  recent  years  gave  us,  when  he  was  in  his  best  mood,  a  vivid  descrip- 
tion of  his  own  inner  turmoil  and  its  effect  on  him.  When  he  thought  of  S.  (a 
companion  from  whom  he  learned  much  that  was  unfortunate  and  whose  name 
he  could  not  remember  at  first)  he  became  nervous.  "I  think  of  him  and  then  I 
get  all  nervous  and  I  bite  my  nails."  "I  don't  know  what's  the  matter  with  me ; 
maybe  I  could  get  over  it  if  I  went  somewhere  else.  Somehow  I  can't  help  it 
because  I  am  so  nervous;  even  when  they  get  sore  I  bite  them,  and  keep  on 
biting  them.  When  I  get  nervous  I  want  to  steal.  I'll  be  playing  a  game  and 
will  want  to  think  of  another  game  and  everything  will  come  up  in  my  mind  at 
once  and  I'll  have  to  sit  down."  At  another  time  this  healthy  looking  country- 
boy  of  11  years,  unusually  strong  for  his  age,  in  altogether  a  different  mood, 
obviously  tense  and  irritable,  told  us  that  he  did  not  love  anybody,  he  hated 
even  himself,  he  would  just  as  soon  be  sent  to  prison  or  anywhere,  and  our 
questions  made  his  head  ache.  Much  might  be  said  about  this  case,  about  his 
arrest  at  9  years  for  burglary  and  recently  for  burglary  with  a  revolver  in  his 
possession,  other  stealing,  about  his  irritability  at  home,  unkindness  to  children 
and  animals,  wakefulness  at  night,  complaints  of  feeling  nervous,  absolute  self- 
centerment,  even  though  completely  gregarious.  In  the  back  ground,  by  way  of 
possible  causation,  directly  and  particularly,  was  his  association  with  a  couple 
of  bad  companions,  who  stole  and  with  whom  he  repeatedly  had  pervert  sex 
experiences. 

Placed  in  a  private  family  for  a  few  days'  observation,  this  boy  proved  even 
more  impossible  than  in  his  own  home ;  he  stole  a  valuable  watch,  was  up  at  all 
hours  of  the  night  trying  doors,  broke  up  furniture,  ran  away — and  so  had  at 
once  to  be  sent  away  to  a  reform  school  without  anything  more  constructive 
being  done  for  him. 

Case  8. — Another  case  with  a  better  outcome  was  that  of  a  boy,  13  years  old,, 
whose  wornout  motlicr  asked  that  he  be  put  away  because  of  repeated  stealing, 
truancy,  troublesomeness  and  low  marks  in  school,  and  his  bad  and  nervous 
behavior  at  home.  He  was  fidgety,  restless,  irritable,  had  occasional  headaches 
and  dizzy  spells  and  seemed  to  have  something  on  his  mind,  she  told  us.  He 
had  irregular  habits  of  eating  and  coming  home ;  had  been  biting  his  nails  for  a 
long  time.  In  some  ways  he  showed  good  traits ;  he  was  yery  nice  to  younger 
children,  even  to  babies. 

Seen  by  us,  the  boy  proved  to  be  poorly  controlled  both  physically  and  men- 
tally. He  showed  incoordinate  movements  of  hands  and  body,  bit  his  nails  and 
fingers,  seemed  much  worried  and  repressed.  He  cried  when  he  was  asked  to 
do  mental  tests,  answered  questions  rather  incoherently,  stated  that  he  could 
not  say  what  he  meant,  and  his  attention  varied  greatly.  He  told  us  that  he 
felt  so  nervous  sometimes  that  he  put  his  fingers  in  his  ears  when  the  cars  went 
around  the  corner.  After  inquiry  he  said  that  it  was  what  happened  under  the 
wharves,  watching  homosexual  affairs  between  the  boys,  "That's  what  got  me 
nervous.  One  fellow  showed  me  a  picture,  a  photograph.  The  kids  said  it 
came  from  France.  I  guess  it's  that  stuff  made  me  nervous.  Another  kid  has  a 
picture  I  won't  look  at.  It  all  makes  me  feel  queer."  He  wanted  to  go  to  the 
country,  he  pathetically  stated,  because  there  perhaps  he  could  forget  those 
things  and  become  more  healthy.  After  this  exploration  the  boy  was  sent  to  a 
relative  for  the  summer  and  then  he  returned  home.  The  school  reports  now 
for  months  have  been  the  reverse  of  his  previous  record,  his  scholarship  is  fair, 
attendance  perfect,  conduct  good.     He  is  much  less  nervous  and  appears  happy. 
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In  not  a  few  instances  the  delinquent  young  people  we  have  studied 
have  given  us  an  account  of  "queer  feelings"  that  seem  to  be  definite 
nervous  phenomena  to  them. 

Case  8. — As  an  example  we  might  take  tlie  case  of  a  boy  highly  supernormal 
and  alert  mentally,  who  showed  nothing. unusual  on  the  physical  side,  except 
somewhat  poor  color,  a  rather  tired  look,  sliglit  incoordinate  movements  of  the 
hands,  and  some  undue  restlessness.  Although  only  10  years  old,  he  had  been 
stealing  considerably  over  a  period  of  four  years.  This  dated  back,  we  found 
from  the  boy,  to  the  influence  of  a  companion  who  taught  him  stealing  and 
masturbation,  the  latter  having  been  discontinued  under  the  efforts  of  a  woman 
with  whom  his  mother  boarded  him.  Concerning  his  queer  feelings,  of  which 
he  definitely  informed  Dr.  Bronner,  he  said  that  they  were  caused  by  things  he 
had  been  told  at  6  years  of  age.  "If  I  could  forget  the  words."  "They  give  me  a 
funny  feeling  all  over.  They  make  me  feel  bad  and  if  I  wouldn't  feel  bad  I 
think  I  wouldn't  steal."  It  is  over  a  year  now  since  this  boy  for  the  first  time 
revealed  his  inner  mental  life  in  its  relation  to  his  sensations  and  conduct.  We 
lately  have  a  report  from  his  family,  who  brought  him  to  us  originally,  that  a 
wonderful  change  came  over  him  at  once  and  has  been  maintained.  He  has  not 
stolen  in  all  this  time  and  he  can  now  be  trusted  with  money  and  is  truthful  and 
takes  great  pride  in  his  honesty. 

Case  9. — The  queer  feelings,  the  tenseness  and  the  worry  were  felt  by  one 
boy  as  a  sort  of  an  attack,  something  coming  over  him,  connected  with  ideas 
which  arose  evidently  like  obsessions  in  his  mind.  This  was  also  a  bright  boy 
of  10  years,  thoughtful  and  imaginative,  who  with  his  perplexed  expression  and 
his  high-pitched  voice  appeared  to  be  decidedly  nervous  and  high  strung.  He 
had  been  stealing  for  two  years  in  spite  of  good  discipline  and  often  sympa- 
thetic treatment.  Just  before  we  saw  him  he  had  looted  his  father's  strong 
box  at  his  shop,  taking  $118  in  cash,  checks  and  other  papers.  The  checks,  etc., 
he  returned  by  mail  and  stayed  away  from  home  for  a  week,  a  rather  desperate 
adventure  for  a  very  small  boy. 

Again,  the  boy's  own  words  told  the  story  we  are  here  interested  in.  Although 
shortly  given,  they  indicate  a  little  of  his  really  mature  approach  to  his  problem. 
"I  get  sore  lots  of  times.  Because  that  bothers  me,  see,  about  the  boys.  They 
tell  me  about  the  girls  and  robbing.  They  bother  me,  see,  when  they  tell  me 
about  girls.  Boys  write  things  on  the  walls  and  they  spell  it  out  like  this.  It 
was  on  X  place  when  I  first  heard  it.  I  tried  to  forget  it,  but  I  couldn't.  I 
can't  leave  go  of  it.  I  think  and  think  and  then  I  forget  what  I  went  to  do. 
Sometimes  I  don't  know  what  I'm  doing,  I'm  so  bothered.  The  worst  is  the 
bad  things  they  say.  That  $118,  I  don't  know  for  what  I  done  it  myself."  Some 
months  after  our  examination  the  father  reported  with  much  gratitude  that  there 
had  been  no  further  trouble  with  this  boy. 

As  we  should  naturally  expect,  the  general  feeling  of  irritability 
may  be  expressed  objectively  by  exhibitions  of  crossness  or  mean 
behavior  to  others. 

Case  10. — A  child  of  8  years,  who  had  been  stealing  much,  setting  fires  dan- 
gerously several  times,  was  mean  to  other  children,  quarrelsome  and  showed 
violent  temper  spells,  said,  "The  words,  I  think  of  them,  sometimes  I  say  them 
to  myself.     When  I  think  of  them  I  get  into  mischief.     The  words  make  me 
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cross.  I  think  of  these  words  and  of  bad  boys  and  I  do  everything  I'm  not 
supposed  to.  I  feel  mean  when  I  do  those  bad  things.  I  worry;  I  want  to 
know  what  the  words  are." 

Case  10a. — A  sullen  and  evasive  boy  of  9,  called  unmanageable  at  home  as 
well  as  a  little  thief,  wrote  certain  words  for  us  and  says,  "When  I  think  of 
these  I  feel  like  everything,  I  feel  cross." 

Case  11. — Another  pilfering  boy  of  11  years,  active,  restless,  quarrelsome, 
domineering,  did  poorly  under  our  observation  for  about  a  year,  when  our 
recommendations  for  placing  him  were  not  carried  out.  Then  on  further  study 
of  him  we  succeeded  in  getting  facts  that  seemed  to  e.xplain  the  causative  back- 
ground of  his  bad  behavior,  and  since  then  the  same  observers  report  a  great 
change  for  the  better  in  his  conduct  under  the  same  home  circumstances.  He 
blurted  out,  "Something  is  the  matter  with  my  mind.  It's  because  I  always  have 
bad  thoughts.  They  don't  make  me  feel  good.  I  feel  cross.  It's  a  word." 
"What  is  it?"  "That's  the  trouble,  I  can't  tell,  I  can't  say  the  word  because  its  a 
mortal  sin.  The  priest  says  I  should  say  a  prayer  and  sometimes  it  helps  and 
sometimes  it  don't."  The  boy  wrote  an  Italian  bad  word,  refused  to  write 
it  in  English,  but  said  it  begins  with  "f." 

Case  12. — A  still  more  specific  example  is  that  of  a  little  girl  of  11.  About 
her  temptation  to  steal  she  said,  "I  feel  as  if  I  was  angry  with  them,  some  boy 
and  girl,  and  then  when  I  feel  cross  or  angry  I  stretch  out  my  hand  and  take  it. 
I  say  to  myself,  'If  Johnny  was  stealing,  I  can  take  it  if  he  could.'  I  feel  angry 
before  I  take  things,  and  then  afterward  I  shake  like  everything."  It  would 
take  pages  to  do  justice  to  the  mechanisms  of  this  girl's  associations  as  they 
were  slowly  developed  in  her  self-revelation.  She  told  how  cross  she  became 
when  boys  or  men  tried  to  make  up  to  her,  she  told  of  her  irritations  at  certain 
phrases  which  suggested  to  her  certain  other  bad  things  that  she  had  heard  boys 
say.  She  reiterated  that  it  was  her  crossness  aroused  by  either  kind  of  experi- 
ence that  made  her  feel  like  stealing.  The  framework  of  this  dynamic  associa- 
tive structure  seemed  to  be  as  follows :  Brought  up  in  a  home  of  great  repres- 
sion, she  reacted,  with  extreme  feeling  and  without  confiding  in  anybody,  to 
exhibitionism  on  the  part  of. a  boy  whom  we  may  call  Albert.  Some  time  later 
a  second  boy,  Jimmy,  said  in  her  presence  some  obscene  words  to  which  she  gave 
sex  meaning.  Then  and  ever  since  these  words  or  other  similar  obscenities 
recalled  this  affair  with  Albert.  Next  in  the  associative  structure  was  the  fact 
that  Johnny,  who  stole  much,  as  she  happened  to  know,  was  the  chum  of 
Jimmy.  Without  any  other  sex  experience,  the  middle  element,  obscenity,  or 
ideation  concerning  it,  or  casual  contact  with  men  or  boys,  or  even  their  friend- 
liness, recalled  either  or  both  of  the  other  elements,  ideation  concerning  exhibi- 
tionism or  stealing.  The  crossness  and  anger  that  were  aroused  might  then  be 
relieved  by  stealing.  "Now  I  think  I  can  stop  stealing,"  said  this  little  girl  a 
year  ago,  after  a  first  day  of  resistance  and  a  second  day  of  unburdening.  And 
she  has. 

Case  13. — Another  little  boy,  of  8  years,  complained  of  for  excessive  petty 
stealing,  told  us  that  he  was  a  member  of  a  secret  service  club  and  in  recounting 
the  activities  of  that  organization  of  youngsters  said  that  the  bad  words  he  heard 
"Make  me  feel  rotten,  I  want  to  fight  everybody  I  meet,  my  little  sister;  I  feel 
cross.  I  go  about  like  crazy.  My  brains  make  me  steal  when  I  don't  want  to." 
The  story  of  his  misconduct  quite  bore  out  his  own  description  of  his  inner 
mental  life;  at  home  and  elsewhere  he  seemed  uncontrollable.  His  teachers 
reported  him  bright,  attractive,  likeable  and  that  if  let  alone  he  seemed  to  go 
into  a  dream. 
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Case  14. — A  nervous  manifestation  of  great  interest  as  evidently  related  to 
the  causation  of  a  really  desperately  developing  criminal  career  was  found  in 
the  case  of  a  boy  of  13,  referred  to  us  by  the  Boston  City  Hospital.  The  boy 
had  engaged  in  systematic  stealing  for  years ;  it  had  been  indulged  in  with 
periods  of  intermission  since  he  was  6  years  old.  At  times  it  had  amounted  to 
an  orgy  of  thieving.  Placed  in  an  institution  for  the  second  time,  shortly  before 
we  saw  him,  he  had  jumped  out  of  a  second  story  window,  but  was  not  seriously 
injured.  The  signs  of  his  nervousness  were  appreciated  by  his  parents,  the 
family  physician  and  at  the  hospital,  but  no  explanation  was  forthcoming.  One 
doctor  had  thought  offhand  that  he  might  be  defective  and  he  was  sent  to 
Dr.  W.  E.  Fernald,  who  found  that  he  was  not  feebleminded. 

The  story  of  the  boy's  anomalous  tendencies  is  long,  but  I  give  a  short  sum- 
mary. He  was  quite  honest  at  home,  stealing  elsewhere  in  spells.  He  was  natur- 
ally very  timid,  not  fond  of  athletics,  and  cried  quite  easily  if  hurt  a  little,  yet  in 
his  stealing  he  had  engaged  in  bold  escapades.  He  was  afraid  of  the  dark,  but 
had  repeatedly  slept  out  all  night;  once  his  father  found  him  in  a  dog  kennel. 
Sometimes  he  was  gloomy  and  depressed  though  generally  cheerful.  He  was 
reticent  about  himself,  though  talkative  about  exploits  of  other  boys.  He  was 
generous,  giving  away  anything,  courteous  and  polite.  He  read  many  books 
superficially  and  had  some  artistic  skill  in  painting  and  modeling.  He  had 
been  nervous  for  years,  biting  his  nails  badly  and  biting  his  lips  at  times.  He 
twirled  his  hair  and  picked  at  his  hands  constantly  if  his  father  took  him  to 
task.  Sometimes  at  night  in  bed  he  shivered  so  that  he  shook  the  bed. 
Enuresis  was  present  for  a  short  time  when  he  was  6  years  old.  (Careful 
inquiry  brought  out  nothing  that  resembled  epileptic  attacks.) 

He  indulged  in  stealing  strangely.  He  had  taken  many  chances  of  being 
caught  and  being  hurt  and  he  had  taken  many  things  for  which  he  had  no  use. 
For  example,  when  he  had  a  good  bicycle  of  his  own  he  stole  several  others, 
without  attempting  to  sell  them.  He  had  done  such  things  as  breaking  into  a 
place  to  steal  something  he  had  seen  through  the  window ;  he  had  made  away 
with  a  package  he  saw  in  a  carpenter's  shop.  He  had  taken  money  from  school 
children  and  many  things  on  many  occasions. 

It  was  the  boy's  own  account  of  his  behavior  and  experiences  that  was  of 
main  interest.  At  one  period  of  our  attempt  to  analyze  with  him  his  own 
career  and  reactive  tendencies  he  said  in  response  to  our  query  whether  he  knew 
why  he  stole  so  excessively,  "It's  because  of  things  I  don't  like  to  talk  about." 
Concerning  his  ideas  of  stealing  he  said,  "They  come  usually  when  I'm  not 
busy,  then  I  have  to  start  jumping  round  and  then  I  forget  about  it."  Talking 
of  his  nervousness  he  said,  "I  see  something  and  I  shake  till  I  take  it."  It  was 
like  the  shaking  he  had  in  bed.  Several  times  he  told  us  he  wished  he  could 
have  some  medicine  that  would  cure  his  nerves.  He  thought  he  could  stop 
stealing  if  he  could  get  medicine  so  that  he  wouldn't  shake.  "It  would  keep 
me  from  planning  these  things.  (When?)  In  the  day  time  or  at  night.  I  mean 
if  I  am  walking  along  and  see  something.  Then  something  comes  up.  I  have 
a  nervous  feeling  and  go  and  take  it.  I  feel  nervous  all  over.  I  would  be  looking 
all  over  and  I  would  stand  still  and  I  don't  know  whether  to  take  it  or  leave 
it  there."  In  response  to  questions,  he  told  us  his  heart  beat  hard  then,  he  shook 
or  shivered,  and  also  had  erections.  And  all  this,  which  may  be  in  front  of  a 
shop  window,  is  the  same  sort  of  affair  that  goes  on  at  night  in  bed.  "And  when 
I  have  that  feeling  in  the  toilet  I  get  nervous  too."  And  then  he  feels  "like  going 
out  and  stealing." 
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The  shaking  spells  which  were  made  so  much  of  by  the  boy  and  his  fairly 
intelligent  father  seemed  most  peculiar  adjuncts  to  the  situation.  At  the  times 
when  he  has  these  spells  he  has  in  mind  or  has  just  had  in  mind,  so  he  worked 
out  the  situation  with  us,  a  couple  of  boys  who  first  taught  him  stealing.  But 
even  more  vividly  than  his  first  experience  in  stealing  with  them  at  5  years, 
which  his  father  corroborated,  for  they  were  notorious  youngsters,  stood  out  in 
his  mind  his  experiences  with  them  when  at  about  the  same  time  on  a  couple 
of  occasions  in  an  old  shed  in  a  field  they  undressed  him  and  initiated  him  in 
sex  practices.  They  took  off  all  their  clothes  together  there.  We  hesitated -much 
to  suggest  by  direct  questioning  and  he  did  not  offer  any  statements  of  being 
cold  and  shivering  on  that  occasion,  which  seems  more  than  likely.  He  said 
that  he  was  not  hurt  or  frightened.  He  was  not  sure  what  time  of  year  it  was, 
but  we  have  some  intimation  in  the  fact  that  it  was  about  this  time  that  he 
stole  with  them  the  first  time,  and  the  object  was  a  snowshovel.  It  seems  highly 
probable  that  his  ideation  concerning  these  other  boys  and  the  event  in  the 
shed  in  the  field  is  also  associated  with  subconscious  memories  of  shivering,  and 
the  shivering  recurs  as  well  as  thoughts  about  the  boys. 

At  any  rate,  getting  this  whole  affair  clearly  set  forth  and  faced  six  months 
ago  resulted  immediately  in  complete  cessation  of  stealing  and  of  the  shivering 
attacks.     The  father  says,  "He  seems  a  changed  boy." 

C.A.SE  15. — Peculiar  dizziness  and  nausea  w^ere  part  of  the  reactions  of  Tom, 
a  supernormal  nail-biting  boy,  9  years  old,  to  a  situation  which  involved  his 
brother.  Dan,  this  brother,  is  a  couple  of  years  older,  also  a  bright  boy,  and 
we  had  the  opportunity  of  studying  him  also  and  corroborating  the  facts.  Dan 
had  a  friend  Jim  and  Jim  taught  Dan  to  steal  long  before  Tom  knew  about  it. 
Dan  for  a  time  stole  much.  Jim  also  taught  him  bad  words  which  he  passed  on 
to  Tom.  The  latter  said  he  wouldn't  say  them,  he  didn't  ever  say  them,  he 
thought  them  and  they  made  him  dizzy.  He  had  never  told  anybody  about  them ; 
they  made  him  feel  queer;  they  made  him  feel  sick;  they  made  him  steal.  When 
Dan  was  at  the  table  the  words  came  into  his  mind  and  made  him  sick  at  the 
stomach  and  he  couldn't  eat.    He  left  the  table  sometimes. 

There  is  much  in  the  record  of  this  case,  too,  but  in  short  it  may  be  said 
that  the  situation  at  home  was  so  acute  that  we  advised  that  this  boy  be  placed 
elsewhere  after  this  exploration.  He  did  very  well,  even  though  his  statements 
to  us  from  time  to  time  evidenced  that  his  brother  was  much  on  his  mind.  We 
appealed  to  Dan  concerning  the  use  of  bad  words  and  then  Tom  went  home  and 
has  done  wonderfully  well  for  a  long  time.  Xo  more  stealing,  no  nausea 
is  reported.    He  does  not  bite  his  nails  so  much. 

The  stuation  is  especially  interesting  because  of  the  different  reactions  in 
the  two  boys.  Dan  had  stopped  stealing  before  we  knew  him ;  he  did  not  repress 
the  words;  he  did  not  worry  about  them;  he  was  altogether  an  objective  little 
chap ;  he  had  no  mental  conflict. 

OTHER     PHENOMENA     ASSOCIATED     WITH     CONDUCT     DISORDER 

There  are  other  phenomena  that  deserve  at  least  some  mention: 
Occasionally  tics  must  have  significance  for  us  as  not  fortuitously 
occurring  in  connection  with  delinquency,  as  in  the  instance  in  which  a 
boy  said  that  not  only  his  impulses  to  steal  but  also  his  twitching  of  the 
face  and  half -shrug  of  the  shoulders  followed  a  miserable  experience 
with   an  older  delinquent.     He  said,  exhibiting  his  tic,  "Its  when   I 
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think  of  him  that  I  do  Hke  this."  Or  it  certainly  indicates  something 
when  a  wholesome-looking  little  girl,  who  repeatedly  steals  even 
directly  after  punishment,  persistently  looking  at  the  ceiling  when 
questioned,  not  answering  although  compressing  and  moving  her  lips, 
furiously  wrings  her  hands.  The  latter  action,  indeed,  had  been 
rightly  recognized  by  teachers  and  others  as  a  sign  of  nervous  or 
mental  disturbance  in  her  case. 

A  boy,  reported  nervous,  says  that  he  is  so  nervous  that  he  shakes 
or  gets  hot  and  sweaty  and  has  intestinal  symptoms  as  he  thinks  of 
stealing  and  of  the  circumstances  that  surrounded  his  earHest  acquain- 
tance with  stealing.  The  nervous  symptoms  peculiarly  disappear  in 
the  act  of  stealing ;  there  is  no  excitement  and  no  fear  afterward,  as 
one  would  naturally  expect.  He  is  another  boy  that  pleads  for  a 
chance  for  a  quiet  life. 

Stuttering  is  so  genetically  related  to  character  abnormalities  in 
certain  cases  of  delinquency  that  it  has  received  special  recognition  by 
neurologists  and  psychologists.  And  the  same  is  true  of  hysteria— 
we  need  not  dwell  on  the  protean  manifestations  of  this  condition  as 
connected  with  delinquent  careers. 

IMPORTANCE     OF     MENTAL     CONFLICT     IN     CONDUCT     DISORDER 

There  is  much  that  is  of  incidental  interest  in  this  whole  discussion ; 
for  example,  the  peculiar  perplexity  and  concern  of  these  young  people 
about  their  own  mental  affairs,  the  fact  that  so  many  of  them  are  far 
above  the  average  in  mental  ability,  their  frequent  forgetfulness  of 
the  names  of  persons  whose  memory  is  bound  up  with  their  earliest 
experience  with  delinquency  and  unpleasant  feelings,  their  great  resis- 
tance to  sex  words,  being  willing,  however,  to  write  them  or  say  the 
first  letter,  their  own  reaction  to  their  own  story— some  have  asked 
to  be  allowed  to  continue  at  another  time  because  there  is  more  to  tell— 
the  strong  signs  of  repression  with  many,  the  emphasis  which  they 
place  on  their  own  feelings  of  queerness,  so  unusual  in  children.  Only 
rarely  have  dreams  seemed  to  be  of  value  to  us  in  getting  at  essential 

causations. 

Thus,  in  connection  even  with  a  form  of  delinquency  in  which  we 
should  least  expect  it,  we  find  many  nervous  phenomena— feelings  of 
worry,  of  being  bothered,  of  depression,  of  tenseness  and  general  ner- 
vousness and  excitement.  And  more  definite  symptoms— dizziness, 
headaches,  nausea,  nervous  exhaustion— are  reported.  Plainly  to  be 
observed  are  biting  of  the  nails,  pulling  out  of  hair,  marked  restless- 
ness, shaking  and  shivering  attacks.  During  analysis  of  the  case 
all  these  are  clearly  stated  by  the  subject  to  be  specifically  related^  to 
certain  ideation  recognized  as  undesirable.     Perhaps  there  is  nothing 
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any  more  remarkable  in  this  than  that  physical  or  specifically  nervous 
signs  and  sensations  accompany  other  ideation  with  emotional  context, 
events  in  sex  life,  thoughts  accompanied  by  anger,  fear,  embarrassment, 
etc.  At  any  rate  it  comes  about  that  recognition  of  the  significance  of 
these  nervous  signs  leads,  in  not  a  few  instances  of  delinquency,  to 
unearthing  etiologic  facts  and  experiences  that  are  of  prime  impor- 
tance  for  making  over  the   individual,  nervously  and  morally. 

I  have  set  forth  elsewhere  that  just  such  a  background  as  is 
depicted  in  the  cases  cited  may  lead  to  a  prolonged  career  of  mis- 
conduct, even  of  criminality.  The  establishment  of  habit,  of  a  set  of 
mind  goes  on  here  as  elsewhere.  Perhaps  the  nervous  symptoms  tend 
to  decrease  or  cease  during  the  course  of  years,  while  delinquencies 
persist,  but  we  have  seen  numerous  instances  of  their  continuance 
well  into  adolescence  and  sometimes  to  young  adult  life.  There  is 
no  escaping  the  fact  that  this  type  of  a  career,  neurotic  and  delinquent, 
is  a  matter  of  grave  concern,  not  only  to  the  individual  and  the  imme- 
diate family,  but  to  society  in  general. 

Intensive  study  of  a  large  number  of  young  delinquents  has  led 
to  the  conclusion  that  about  10  per  cent,  are  sufferers  from  the  inner 
turmoil  that  we  call  mental  conflict.  It  is  to  the  importance  of  this 
field  and  the  remarkable  possibilities  of  therapeutic  accomplishment 
that  I  wish  to  call  attention  by  stressing  cases  in  which  the  essential 
disturbance  for  some  reason  has  the  above  outward  manifestations  or 
indicators. 

DISCUSSION 

Dr.  Mortox  Prince,  Boston,  thought  that  the  interesting  paper  of  Dr. 
Healy  was  suggestive.  He  could  confirm  the  phenomenon  reported,  of  somatic 
disturbances,  such  as  headache,  pain,  dizziness  and  nervousness,  occurring 
at  a  moment  previous  to  or  during  the  eruption  into  the  mind  of  some  impulse 
or  of  some  repressed  idea  that  had  been  put  out  of  the  mind.  It  was  a  phe- 
nomenon which  he  had  observed  over  and  over  again  and  which  was  quite 
common  in  certain  types  of  cases.  He  had  never  had  any  experience  in 
the  kind  of  case  —  the  delinquent  —  reported,  but  it  was  interesting  to  cor- 
relate the  phenomenon  in  these  cases  with  the  same  phenomenon  as  observed 
in  other  conditions.  He  would  perhaps  take  a  little  different  point  of  view 
in  regard  to  the  mechanism  of  its  occurrence,  to  the  relation  of  the  physical 
phenomenon  to  the  accompanying  im,pulse  to  action  or  to  the  emergence  of 
the  idea.  Investigation,  in  his  experience,  had  always  shown  the  somatic 
phenomenon  to  be  due  to,  and  the  resultant  of,  a  mental  conflict — a  con- 
flict with  a  subconscious  process.  When  such  conflicts  occurred  there  was 
apt  to  be  a  somatic  symptom,  such  as  headache,  dizziness,  etc.  The  latter 
stood  in  a  resultant,  not  a  causal  relation  to  the  conflict,  that  is,  to  an  idea 
with  its  impulse  striving  to  obtain  expression. 

In  the  very  case  he  reported  he  had  seen  on  a  number  of  occasions  the 
production  of  these  somatic  symptoms  when  a  subconscious  motive,  or  impulse 
or  mental  system  was  endeavoring  to  come  to  the  surface  and  obtain  expres- 
sion.    On  one  occasion,  for  instance,  the  patient  complained  of  intense  head- 
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ache.  This  was  easily  traced,  as  he  anticipated  it  would  be,  to  a  mental 
conflict — to  ideas  which  had  been  repressed  and  which  were  attempting  to 
determine  the  conduct  of  the  personality — to  erupt  into  consciousness.  In 
the  course  of  the  interview,  as  soon  as  the  conflict  was  relieved,  the  head- 
ache immediately  ceased.  On  another  occasion  there  was  intense  headache, 
nausea  and  dizziness.  These  immediately  ceased  on  the  solution  of  the  con- 
flict when  the  subject  was  hypnotized.  She  then  recognized  herself  that 
these  somatic  symptoms  were  only  the  result  of  the  conflict  and  were  not 
due  to  any  physical  illness,  as  she  had  thought  was  the  case  during  the 
time  of  their  occurrence.  In  another  patient  he  had  seen  again  and  again 
what  were  apparently  sick  headaches,  for  which  her  attending  physicians 
had  given  morphin  and  every  sort  of  medicine  without  relief.  In  that  case  it 
was  easy  to  trace  the  headache  to  mental  conflicts  which  were  correspond- 
ingly  easily   and    immediately   dissipated    by    relieving    the    mental    condition. 

While  in  such  instances  these  somatic  symptoms  may  be  interpreted  as 
an  attempt  at  a  defense  reaction,  yet  from  another  point  of  view,  and  espe- 
cially in  certain  cases,  he  thought  they  might  be  interpreted  as  being  due  to 
the  discharge  of  emotion  along  sensory  pathways. 

After  all,  this  phenomenon,  it  seemed  to  him,  was  observed  in  normal 
individuals  in  the  course  of  everyday  life.  Given  a  person  with  a  certain 
kind  of  temperament  and  let  that  person  be  torn  between  two  desires  or 
impulses,  which  meant  a  conflict  which  he  could  not  for  the  moment  satis- 
factorily solve  for  himself,  and  he  would  complain  of  headache,  nervousness, 
dizziness,  etc.,  resulting  from  the  struggle  and  antagonism  between  the  two 
impulses.  This  was  the  common,  everyday  phenomenon  which  we  had  all 
observed  and  which  perhaps  some  of  us  had  experienced.  The  principle,  it 
seemed  to  him,  was  the  same  as   in  abnormal  cases. 

It  must  not  be  inferred  from  anything  that  he  had  said  that  every  time 
one  sees  a  person  with  a  headache,  or  other  nervous  manifestations  to  which 
reference  had  been  made,  that  it  is  necessary  to  seek  for  a  conflict  of  some 
kind,  or  that  there  is  an  attempt  of  some  subconscious  impulse,  or  idea  to 
erupt  into  consciousness.  The  same  kind  of  somatic  symptoms  occurred,  of 
course,  under  all  sorts  of  conditions. 

Dr.  Smith  Ely  Jelliffe,  New  York,  said  that  the  clinical  material  which 
Dr.  Healy  had  presented  seemed  to  him  to  afford  an  extremely  interesting 
and  suggestive  clue  to  the  beginning  of  a  type  of  processes,  to  which  Dr. 
Prince  had  just  referred,  some  of  which  had  interested  him  for  a  great  many 
years. 

He  reminded  the  Association  of  a  photograph  in  the  "Scarlet  Letter,"  in 
which  Hawthorne  says,  "that  a  bodily  disease  which  we  think  of  as  a  thing 
apart  and  separate  in  itself,  may  be  after  all  only  a  symptom  of  some  dis- 
turbance in  the  spiritual  part  of  our  nature."  Hawthorne  had  the  right  idea, 
and  Dr.  Jelliffe  was  convinced  that  Dr.  Healy  had  given  an  excellent  picture 
of  the  beginning  of  this  split,  whereby  the  body  was  made  to  become  the 
scapegoat  of  the  spirit.  It  must  be  assumed  in  the  process  of  evolution  that 
ethical  imperatives  biologically  implanted  for  thousands,  perhaps  millions  of 
years,  caused  a  striving  toward  better  social  adjustment  of  the  individual. 
These  young  juvenile  offenders  showed  in  the  minor  physical  or  somatic 
symptoms,  the  results  of  the  conflict  between  their  inherited  biologic  ethical 
imperatives  and  the  conditioned  reflexes  of  individual  self  satisfaction.  They 
compromised,  partially  carried  out  the  behavior  of  pleasurable  gratification, 
but  not  with  com,plete  somatic  success.     The  body  symptoms  showed  that  the 
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ethical  imperative,  or  what  the  religious  dialectic  would  term,  conscience, 
had  a  hand  in  the  compromise  reaction,  and  thus  to  recur  to  Hawthorne's 
line,  the  bodily  discomfort  was  the   symptom  of  the  spiritual  maladjustment. 

To  Dr.  Jelliffe  the  important  suggestion  was  that  whereas  Dr.  Healy  had 
pointed  out  some  of  these  minor  manifestations  of  a  conflict  with  a  satis- 
faction of  the  opposing  trends,  or  a  partial  satisfaction  of  the  opposing  trends 
— with  some  stealing  and  some  somatic  disturbances — as  these  patients  were 
followed  later  in  life,  say  fifteen,  twenty,  thirty,  thirty-five  to  forty-five  years, 
the  same  types  of  compromise  going  on,  with  different  intensities,  and  with 
different  types  of  conventional  ethical  milieu,  they  finally  arrive  at  a  group 
of  things  which  we  call  "organic  diseases,"  or  which  by  specific  complications 
as  from  certain  infections,  become  special  types  of  organic  disease.  And, 
as  that  was  the  general  theme  of  the  subject  he  hoped  to  pursue  in  his  paper 
he  simply  emphasized  the  scapegoat  nature  of  the  body  that  wears  a  hair  shirt, 
as  it  were,  in  the  form  of  physical  disease,  in  order  that  the  individual  might 
conform,  in  part  at  least,  to  the  rulings  of  the  herd;  as  it  was  more  impor- 
tant for  the  individual  to  stay  in  the  herd  than  for  him  to  suffer  physical 
disease,  he  tears  his  body  down,  unconsciously,  in  order  that  he  may.  not  be 
excluded  from  the  herd. 

Dr.  Abraham  Myerson,  Boston,  said  there  were  a  few  points  he  would 
like  to  discuss:  First,  the  type  of  conflict  that  Dr.  Healy  had  brought  out 
occurred  commonly  in  the  housewife.  Many  symptoms  of  the  nervous  house- 
wife, such  as  headache,  dizziness  and  vomiting,  were  frequently  related  to 
disloyal   thoughts. 

It  did  not  seem  to  him  that  to  explain  this  required  a  complicated  analysis. 
It  was  not  necessary  to  go  quite  so  far  as  to  say  that  the  body  was  the 
scapegoat  of  the  mind  in  order  to  account  for  the  headache,  dizziness  and 
uncomfortable  feelings.  Any  conflict  of  ideas  had  with  it  a  group  of  asso- 
ciative somatic  changes  in  the  blood  pressure,  associated  changes  in  the  heart 
action  and  in  the  lungs  and  everywhere  throughout  the  body.  There  were 
two  groups"  of  ideas  and  the  oscillations  in  conflict,  alternating  in  conscious- 
ness, between  them  causes  such  changes  in  the  adaptive  mechanism  of  the 
individual  that  he  cannot  translate  them  into  action.  The  ideas  themselves 
may  be  called  the  cerebral  reverberation  of  events,  and  the  associated  emotion 
may  be  called  bodily  reverberation  of  events.  This  group  of  conflicting  ideas 
cause  or  are  associated  with  bodily  changes  that  make  it  difticult  for  the 
individual  to  discharge  his  energy  into  action. 

As  to  therapeutics,  he  thought  that  in  the  treatment  of  cases  of  mal  adapta- 
tion to  society,  we  forget  that  which  we  constantly  keep  in  mind  in  the  treat- 
ment of  somatic  diseases.  In  the  latter  we  keep  in  mind  that  there  is  a 
natural  tendency  to  get  well.  We  keep  in  mind  constantly  that  there  are 
processes  whereby  the  equilibrium  is  regained.  It  was  not  thought  that  typhoid 
fever  was  cured  if  calomel  were  prescribed  and  the  patient  recovered.  More 
cures  occurred  by  coincidence  than  through  actual  treatment.  In  the  majority 
of  cases  of  social  maladaptation  there  was  a  natural  tendency  to  recover, 
a  belated  adaptation  that  arose  spontaneously.  It  is  necessary  to  be  as 
critical  of  our  efforts  in  this  field  of  therapeutics  as  in  any  other  field. 

Dr.  Stewart  Paton,  Princeton,  N.  J.,  said  that  two  cases  of  stealing  which 
occurred  among  university  students  had  come  under  his  observation.  There 
were  a  great  many  interesting  points  in  the  history  of  these  students,  but 
the  one  he  wished  to  emphasize  was  that  any  one  knowing  these  facts  and 
understanding    the    methods    of    analyzing    a    personality    would    never    have 
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allowed  the  students  to  have  entered  a  university.  In  one  of  the  cases,  it 
was  easy  to  trace  the  signs  of  instability  back  to  the  student's  earliest  years. 

There  was  a  great  field  in  our  universities  for  any  one  interested  in  the 
study  of  the  human  personality.  He  believed  it  was  quite  possible  for  the 
Association  to  do  a  great  deal  of  good,  and  he  agreed  with  Dr.  Meyer  that 
the  sooner  an  organization  was  perfected  for  making  these  examinations  in 
the  school  period,  the  better ;  and  the  more  chance  there  will  be  of  introduc- 
ing the  biologic  conception  of  education   into  academic  circles. 

Dr.  Herman  M.  Adler,  Chicago,  asked  Dr.  Healy  this  question — What  was 
the  relation  of  the  intelligence  of  Dr.  Healy's  patients  to  their  behavior 
reactions?  Because  of  the  examinations  of  the  soldiers  in  the  recent  war 
and  because  of  our  cases,  it  looks  as  though  there  is  some  relationship 
between  the  intelligence  rating  and  these  psychoneurotic  manifestations.  In 
general,  our  patients  have  shown  the  correlation  of  a  high  intelligence  quotient 
with  a  relatively  complex  reaction.  Where  the  intelligence  quotient  is  low, 
the  reaction  is  simple. 

Dr.  William  Healy  in  closing  said  he  had  only  to  say  in  closing  that  this 
topic  was  really  worthy  of  close  attention  by  neurologists.  Not  only  were  many 
cases  not  being  seen  which  should  properly  be  studied,  but  cases  were  also, 
frequently  seen  that  had  been  passed  over  by  neurologists  who  had  not 
arrived  at  essential  facts. 

He  was  not  altogether  clear  about  the  explanation  of  the  results  Dr. 
Myerson  discussed.  Dr.  Meyerson  had  suggested  that  there  might  be  an  ele- 
ment of  suggestion  in  the  outcome.  About  that  he  thought  one  could 
not  express  oneself  with  surety.  It  may  be  partly  this  and  partly  due  to 
the  intrinsic  value  of  exploration  itself.  For  the  first  time  somebody  pre- 
sented himself  who  was  willing  to  listen  with  the  right  kind  of  interest  and 
to  make  the  right  kind  of  inquiry.  •  Where  the  repression  and  behavior 
reaction  had  taken  place  over  years,  it  seemed  clear  that  the  individual  had 
been  almost  waiting  for  this  situation  to  present  itself,  waiting  for  an  under- 
standing listener.  There  was  a  great  deal  that  could  be  said  about  this  ques- 
tion of  the  actual  cause  of  the  wonderfully  good  therapeutic  results  that  were 
so  frequently  observed,  and  a  long  discussion  could  be  centered  on  this  spe- 
cial points.  The  fact  that  these  misbehaving  and  suffering  individuals  had 
never  revealed  their  real  inner  life  previously  was  a  striking  lesson  for 
parents  so  rarely  do  anything  to  understand  their  children  deeply. 

The  continual  finding  of  these  intricate  behavior  reactions  only  in  indi- 
viduals of  relatively  high  intelligence  led  us  to  have  the  same  opinion  that 
Dr.  Adler  expressed.  There  seemed  to  be  few  exceptions  to  the  principle 
that  where  the  intelligence  was  low,  the  reaction  in  behavior  could  be 
explained   in   simple   terms. 
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As  mental  diagnosis  grows  more  exact,  physicians  are  confronted 
with  an  increasing  number  of  borderland  psychoses  which  are  neither 
certifiable  as  insane  nor  by  any  stretch  of  the  term  to  be  regarded 
as  feebleminded,  delinquent  or  otherwise  definitely  diagnosticable.  I 
wish  to  bring  up  for  general  discussion  that  large  group  of  psycho- 
pathic unstables  sometimes  called  the  constitutional  inferior,  or  what 
seems  to  be  a  better  term,  the  socially  maladjusted,  as  the  latter 
designation  connotes  their  chief  defect.  It  is  perhaps  unnecessary 
to  say  that  this  mental  fault  is  their  unwillingness  or  inability  to 
exercise  the  proper  will  power  to  conform  to  social  customs  and  con- 
ventions. There  are  many  in  this  group  who,  psychologically  regarded, 
have  the  mental  strength  ranging  all  the  way  from  normal  dull  per- 
sons to  that  irregular  degree  of  intellectual  deficiency  frequently  seen 
in  the  moron.  But,  however  one  views  these  persons  possessing  varying 
degrees  of  intellectual  deficit,  the  outstanding  fault  is  in  their  socially 
maladaptive  power  or  instinct,  an  essentially  emotional  defect  or 
instability  in  emotional  control.  Not  alone  does  this  group  present  a 
menacing  problem  for  its  own  protection  but  to  the  parents  and  rela- 
tives, as  well  as  to  the  school  and  the  general  public,  most  often 
presented  at  the  juvenile  court. 

These  unstable  ones  form  a  large  class  of  all  sorts  of  business 
misfits.  Their  weakness  of  will  is  shown  first  in  one  field  of  human 
activity  and  then  in  another.  As  we  know,  the  group  may  give  an 
appearance  of  normality,  but  more  precise  analysis  always  discloses 
a  defect  in  the  finer  adjustments  in  conception  and  perception  of  ideas ; 
the  judgment  is  one-sided  and  immature,  and  the  inferiors  fail  to 
respond  properly  to  the  more  serious  side  of  life.  Moreover,  they 
are  unproductive  in  any  consistent  efifort  and  not  a  few  of  these 
unstables  are  forced  into  a  life  of  social  and  public  vagabondage 
by  their  innate  instability  and  not  by  unusual  circumstances. 

CLASSES     OF     SOCIALLY     MALADJUSTED 

The  class  is  about  equally  recruited  from  families  of  all  ranks  of 
life;  the  lower  strata,  of  course,  are  our  greater  public  concern. 
Perhaps  psychiatrists  are  best  acquainted  with  the  short  furors  of 
excitement  and  confusion  which  many  such  show  during  adolescence, 
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in  which  state  the  unstables  are  certified  as  insane  and  may  i)ass  a 
short  sojourn  of  confinement  and  care  in  asylums.  These  transitory 
psychotic  episodes  are  usually  shortlived,  and  these  persons  not  being 
classed  as  permanently  insane,  their  ultimate  disposal  is  a  nice  ques- 
tion for  personal,  family  and  public  safety.  In  the  family  antisocial 
tendencies  embraced  in  stealing,  lying,  slandering,  sly  or  malicious 
behavior — shock  those  most  deeply  interested.  On  exposure  the  rela- 
tives promise  all  concerned  to  take  more  pains  in  training  for  the 
future  as  a  precaution  that  the  acts  shall  not  recur,  but  after  a  short 
period  of  quiescence  the  antisocial  situation  recurs  and  the  family 
physician  or  the  solicitor  is  consulted.  The  legal  view,  as  has  been 
so  frequent  in  the  past,  is  one  of  compulsive  repression,  a  procedure 
that  has  so  lamentably  failed  of  any  reformative  goal.  The  family 
physician  is  concerned  to  discover  that  there  seems  to  be  nothing 
physically  wrong  in  the  unstable  person.  Going  a  little  deeper,  how- 
ever, he  finds  a  defective  heredity,  lax  home  discipline  or  no  efficient 
cooperative  spirit  for  the  proper  installation  of  character  in  the  system 
of  nursery  ethics,  and  a  general  disharmony  of  a  purposeless  life. 
Searching  a  little  more  deeply,  the  physician  finds  the  unstable  person 
had  certain  precocious  emotional  episodes  in  the  nature  of  character 
conflicts  to  which  he  succumbed  without  anyone  in  the  family  being 
much  aware  or  perhaps  little  concerned.  From  this  mental  conflict 
the  deviation  in  personality  almost  imperceptibly  took  place.  Of 
course  the  physician  soon  realizes  that  the  moral  and  emotional  con- 
flict long  since  ceased  and  that  if  he  is  to  do  anything  he  must  try 
to  piece  together  the  broken  ends  of  a  sickly  life  purpose  and  thus 
make  the  best  of  a  bad  job.  In  the  well-to-do  families  the  physician 
supplies  moral  police  camouflaged  as  tutors  or  companions  and  thus 
strives  to  aid  the  family  to  mend  the  unstable  one's  weak  or  stub- 
born will  to  build  as  firm  a  superstructure  of  proper  social  conduct 
as  is  compatible  with  the  unsound  character  foundation  laid  earlier. 
Sooner  or  later  the  unstable  person  realizes  his  advantage  in  this 
empiric  insincerity  that  the  family's  social  status  entails  and  makes  the 
most  of  it  by  requisitioning  for  good  behavior  gifts  and  bribes  and 
bickering.      The    outcome    is    usually    not    brilliant. 

In  situations  of  lesser  social  caste  the  results  are  only  a  little  less 
discouraging.  Suppose  the  unstable  person  frees  himself  from  a 
psychotic  episode,  the  extramural  life  from  the  a.sylum  is  embraced 
with  shortlived  enthusiasm ;  he  plays  his  innate  weakness  for  a  mental 
breakdown  against  any  real  and  consistent  hard  work;  his  ambition 
to  get  on  in  life  suffers  an  early  eclipse  and  his  morale  thus  weakened 
permits  him  to  take  up  all  sorts  of  irregular  and  questionable  jobs  and 
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he  becomes  the  special  solicitude,  the  incubus  of  the  family  on  which 
life  has  quartered  him.  What  with  apologies  and  variable  discipline 
of  moral  advices  the  family  and  the  unstable  person  live  in  acrimonious 
torment.  Unstable  persons  do  not  die  young.  A  family  dissolution 
is  often  forced.  The  unstable  one  seeks  a  lower  and  more  questionable 
status  in  life  until  caught  up  by  the  grindstone  of  the  law.  Thus 
they  form  the  large  group  of  residuals  in  almshouses  and  prisons 
living  at  the  expense  of  an  overburdened  state.  Can  the  general  hope- 
lessness of  the  depicted  situation  be  ameliorated?  For  the  water 
already  gone  over  the  dam  we  cannot  offer  very  much  encouragement, 
except  that  the  unstable  one's  life  may  be  so  adjusted  that  safety 
is  tempered  with  as  much  freedom  as  he  may  enjoy  without  abuse. 

TREATMENT 

In  many  inferiors  as  adolescence  is  passed  and  the  conduct  disorders 
persist  it  has  been  found  necessary  to  remove  all  sorts  of  inhibitions 
and  prohibitions  of  the  home  environment.  Many  temptations  of  the 
latter  have  been  obviated  and  the  subject  has  often  done  surprisingly 
well  when  sent  to  a  sanatorium  school.  Unfortunately,  such  places 
are  all  too  few  in  this  country.  In  these  sanatorium  schools  definite 
routine  and  principles  of  occupations  have  been  put  in  use.  It  must 
be  borne  in  mind,  however,  that  the  inferiors  who  have  but  a  superficial 
insight  into  the  nature  of  their  disorder  do  poorly  in  this  special  school 
environment  unless  a  certain  amount  of  compulsion  is  employed.  The 
proper  tempering  of  this  discipline  is  a  fine  adjustment  of  tact  as 
yet  poorly  attained  by  the  average  pedagague  in  charge.  The  sub- 
jects may  be  required  to  work  together  not  only  to  promote  sociability, 
but  a  spirit  of  close  comradeship  is  best  advanced  by  such  a  life.  Ambi- 
tion is  not  a  little  stimulated  by  judicious  praise  or  small  rewards ; 
but  both  are  more  frequently  overdone  than  otherwise.  Tact,  friend- 
liness anl  perseverence  are  the  main  leads  in  the  process  of  education. 
A  continual  influence  that  strongly  emphasizes  the  mutual  cooperation 
of  this  group  in  the  same  pleasures,  instruction  and  athletics  will 
aid  in  obtaining  the  best  results.  The  main  advantage  sought  in  such 
a  plan  is  to  establish  a  sort  of  free  social  environment  to  which 
the  inferior  mechanisms  of  the  person  can  become  adjusted  and  out 
of  which  he  can  get  something.  The  mistake  often  made  with  the 
constitutional  inferior  is  the  lack  of  personal  enthusiasm  and  color 
in  the  work  laid  out.  He  should  not  be  shielded  from  actual  work, 
for  considerable  mental  and  physical  restlessness  is  engendered  if 
his  occupation  does  not  lead  to  a  specific  goal.  As  a  rule,  all  those 
interests  that  promote  restlessness,  day  dreaming  and  aimless  activity 
are  bad  for  the  constitutional  inferior.     The  study  of  music,  painting 
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and  literature  are  better  as  avocations  than  vocations.  Insight  is  not 
a  little  promoted  by  actual  demonstrations  as  well  as  by  abstract  talks. 
Time  is  not  really  lost  by  any  method  of  fair  and  careful  test  that 
may  steadily  teach  the  inferior  his  place  in  the  world  and  the  methods 
by  which  other  more  gifted  persons  have  attained  their  ambitions. 

Importance  of  Early  Detection  of  Abnormal  Trends  in  Develop- 
ment.— It  is  obvious  that  the  abnormal  trends  in  development,  if  not 
inherited,  begin  to  show  themselves  in  the  early  nursery  period  of  the 
home  training  or  as  soon  as  the  child  has  passed  into  the  care  of 
the  school  with  its  broader  associations  and  impartial  discipline.  There- 
fore training  treatment  should  be  instituted  at  that  time.  It  is  obvious 
from  the  studies  of  such  cases  and  ^om  my  own  experience  that  the 
adaptation  of  social  discipline  occurs  at  an  earlier  period  than  in 
ordinary  adolescents.  It  might  therefore  be  said  that  the  social  devia- 
tion in  these  cases  is  precocious,  and  hence  would  call  for  early  atten- 
tion. If  the  evil  portent  of  the  abnormal  behavior  is  not  detectable 
on  the  surface,  or  if  the  parents  are  incapable  of  appreciating  which 
trends  in  development  are  benign  and  which  are  malignant,  a  campaign 
of  general  education  in  child  development  should  be  given  to  parents. 
Mental  clinics  in  connection  with  the  schools  should  be  established 
wherein  each  student  might  be  considered  as  a  probationary  pupil.  It 
would  then  be  possible  to  detect  these  more  malignant  attitudes  of 
conduct  that  later  might  become  a  serious  impediment  to  the  indi- 
vidual's social  development.  No  doubt  early  detection  and  correction 
at  the  time  the  mental  conflicts  are  first  shown  are  the  main  leads 
toward  proper  prevention.  The  next  step :  if  by  precautionary  and 
proper  disciplinary  measures  these  conduct  disorders  cannot  be  cor- 
rected, one  must  consider  either  the  formation  of  special  schools  in 
the  public  school  system  to  care  for  those  socially  unstable,  or  one 
must  consider  sanatorium  schools  that  shall  supply  the  process  of 
teaching  social  adaptation  while  the  more  strictly  intellectual  training 
is  being  undertaken. 

Ethical  Comm unify  Groups. — As  has  been  suggested,  it  might  be 
possible  to  establish  a  series  of  ethical  community  groups,  that  might 
be  considered  in  the  nature  of  schools  in  the  larger  sense,  to  which 
unstable  individuals  showing  the  greatest  response  to  educational  train- 
ing could  be  sent  until  they  approximated  the  unrestricted  freedom 
of  activities  as  in  normal  living.  Those  incapable  of  making  the  normal 
grade  of  social  adaptation  might  be  sent  to  communities  with  greater 
restrictions  and  less  freedom,  while  those  incapable  of  even  this  adjust- 
ment should  be  permanently  restricted  to  the  type  of  community  life 
to  which  they  can  adjust  themselves.  I  believe  that  the  latter  idea 
somewhat  coincides  with  the  purpose  which  the  administration  of  the 
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George  Junior  Republic  has  had  in  mind.  It  would  not  be  amiss 
if  teachers  handling  such  classes  should  gain  a  more  definite  under- 
standing of  social  and  behavioristic  psychology  and  have  a  general 
training  in  the  ethics  of  conduct  independent  of  a  religious  training 
in  a  strict  sense. 

Stabilising  Influence  of  Religion  and  Love. — Undoubtedly  the  two 
factors  that  the  more  adult  cases  would  require  as  a  stabilizing  influence 
are  religion  and  love.  To  just  what  extent  religious  institutions  could 
be  made  of  this  larger  service  for  this  type  of  social  misfit  is  still  in 
the  domain  of  conjecture  and  possible  experiment.  The  enormous 
importance  of  a  proper  love  motive  is  undoubtedly  the  greatest  factor 
to  be  studied  and  employed.  AJarriage.  however,  and  the  possible 
transmission  of  inferior  tendencies  are  matters  that  need  serious  con- 
sideration. As  anything  short  of  complete  segregation  would  not 
bar  this  contingency,  it  might  be  a  good  plan  for  us  to  consider 
whether  marriage  might  not  be  permitted  in  certain  instances  under 
proper  control  and  advisement.  A  campaign  to  educate  the  lay  public, 
educational  authorities  and  especially  those  interested  in  children's 
courts,  needs  to  be  seriously  considered  as  a  great  help  to  solving  our 
problem.  Every  one  having  to  deal  with  the  courts,  and  especially 
those  courts  controlling  person  and  estates,  knows  how  difficult  it  is 
to  explain  to  judge  and  jury  the  nature  of  these  social  defects.  They 
customarily  hold  a  wide  latitude  of  social  prerogatives  for  most  per- 
sons in  everyday  life.  Unless  the  social  delinquencies  are  glaring, 
they  are  unwilling  to  take  precise  action  to  help  materially  in  our 
problem. 

NEED    OF    INSTITUTIONS    TO    CARE    FOR    SOCIALLY     UNSTABLE 

Can  the  demands  of  society,  the  parents  and  the  unstable  ones 
themselves,  be  met  outside  of  an  institution?  It  may  be  tried  and 
often  is.  Success  in  such  extramural  training  is  perhaps  seldom 
reported,  and  hence  the  specialist  has  grown  to  take  too  gloomy  a 
view  of  the  chance  for  success  of  such  a  procedure.  I  am  inclined 
to  think  so ;  just  as  the  psychologist  and  psychiatrist  are  apt  to  think 
their  particular  mental  tests  are  acid  proof  of  the  inability  of  the 
feebleminded  and  morons  to  live  in  the  outside  world.  Often  such 
an  opinion  is  foiled  by  the  fact  that  they  do,  and  do  so  nearly  as 
well  as  many  so-called  normal  persons.  The  life  reaction  tests  are 
so  much  more  safe  and  vital  to  a  final  prognosis  than  any  laboratory 
guide.  Nevertheless,  the  small  percentage  of  the  sum  total  of  morons 
and  socially  unstable  who  may  live  more  or  less  precariously  in  the 
average  community  life  does  not  affect  the  issue  for  the  socially 
unstable  as  a  class,  who  after  a  trial  of  extramural  corrections  are 
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only  too  often  found  incapable  of  safe  or  satisfactory  social  adjust- 
ment. In  the  ordinary  sense  the  unstable  ones  are  not  ill  as  are  praecox 
and  manic  depressive  patients ;  they  require  an  entirely  different 
system  of  care.  Their  needs  are  more  nearly  allied  to  those  of  the 
feebleminded,  but  here  again  intellectual  and  habit  training  is  quite 
different.  Their  greatest  need  is  character  building,  and  that,  too, 
along  the  lines  laid  down  in  this  paper.  Practically  no  institutions 
exist  that  provide  the  proper  community  environment  and  ethical  train- 
ing combined  with  the  amount  of  restriction  suited  to  the  individual 
need.  It  is  one  of  the  greatest  demands  of  our  time,  and  such  an 
institution  must,  necessarily,  possess  many  facilities  costly  to  main- 
tain. While  trained  psychiatrists  should  be  at  the  head  of  such  an 
institution,  it  must  embrace  teachers  and  trainers  in  all  lines  of  human 
activities  and  interests.  Its  morals  should  be  high  and  worthy  of  the 
fullest  acceptance  and  cooperation  of  the  public  and  interested  relatives. 
To  be  really  effective  it  should  be  under  a  large  endowment  and  super- 
vised by  the  state  or  some  properly  constituted  authority.  Until  such 
an  institution  is  established  the  great  problem  of  care,  training  and 
protection  of  the  socially  unstable  will  not  be  adequately  met. 


THE    PSYCHONEUROTIC    ELEMENTS    IN    JUVENILE 
DELINQUENCY 

HERMAN     M.     ADLER,     M.D. 

Dr.  Adler  presented  cases  from  the  Juvenile  Psychopathic.  Institute,  Chi- 
cago, illustrating  the  psychoneurotic  type  of  reaction  to  socially  difficult 
situations — the  conflict  betweeen  fear  and  desires.  He  made  a  comparison 
with  forms  of  shell  shock.  He  advocated  thera,py  by  suggestion  and  social 
after-care.  He  compared  these  cases  with  cases  of  adult  criminals.  He  con- 
cluded with  comments  in  regard  to  the  more  general  a,pplication  of  psychi- 
atric methods  to  the  treatment  of  delinquents  and  criminals. 

DISCUSSION 

Dr.  Harold  N.  Mover,  Chicago,  said  that  the  last  case  reported  by  Dr. 
Adler  was  one  of  the  most  bizarre  that  had  ever  come  under  his  observation. 
The  confession  of  the  man  was  for  the  most  part  incorrect.  His  memory  of 
the  crime  was  fragmentary  and  confused.  The  case  illustrated  the  great  dif- 
ficulty in  sifting  evidence. 

Dr.  Herman  M.  Adler,  in  closing,  said  that  he  read  the  account  that  the 
man  had  given.  He  heard  from  Dr.  Moyer  that  there  were  some  details  of 
this  sort  that  he  was  going  to  present,  and  that  was  the  reason  he  selected 
this  case.  As  a  matter  of  fact,  it  did  not  make  any  difference.  It  altered 
a  number  of  points,  but  it  did  not  alter  the  essential  fact  that  the  man  was 
amnesic  and  did  not  know  what  he  was  doing. 

As>  a  member  of  the  state  board  he  would  like  to  tell  Dr.  Moyer  that 
when  he  had  all  this  information  eventually  in  hand,  if  he  would  present  it 
before  the  board,  Dr.  Moyer  was  sure  that  something  would  be  done  to  commute 
the  sentence  of  the  man. 


THE     DEMENTIA     PRAECOX     PROBLEM 
HENRY    A.    COTTON.    M.D. 

Dr.  Cotton  presented  the  difficulties  of  diagnosis.  He  discussed  the  ques- 
tion whether  or  not  dementia  praecox  is  a  disease  entity;  the  etiology  of 
chronic  infection,  and  the  reasons  for  considering  dementia  praecox  an  organic 
disease. 

DISCUSSION 

Dr.  John  W.  Draper,  New  York  (by  invitation),  said  he  appreciated  the 
privilege  of  speaking  before  the  Association.  He  knew  nothing  about  mental 
conditions,  but  he  was  in  a  position,  he  believed,  to  say  something  about  the 
surgical  pathology  in  these  cases.  He  and  his  colleague.  Dr.  Lynch,  had 
operated  on  about  130  patients  for  Dr.  Cotton.  All  the  operations  were 
abdominal,  and  they  had  the  satisfaction  of  not  opening  a  single  abdomen 
without   finding  pathologic   conditions. 

It  is  well  known  that  a  great  deal  of  surgery  has  been  done  on  the  insane 
—a  great  deal  of  good  surgery— but  it  has  been  directed  more  toward  the 
relief  of  pressure  due  to  tumors  and  various  disabilities  of  that  type,  par- 
ticularly in  a  gynecologic  way.  Their  work,  however,  had  been  directed 
chiefly  toward  the  lesions  to  be  found  in  the  alimentary  canal. 

Dr.  Draper  said  that  the  pathology  present  consisted  in  an  abnormal  posi- 
tion due  to  faulty  development  of  the  right  side  of  the  colon.  This  side  of 
the  colon  is  developed  last;  it  frequently  does  not  develop  until  the  first 
year  of  extra-uterine  life,  and  in  many  cases  there  'is  lack  of  fusion,  and 
that  is  productive  of  so-called  congenital  bands.  The  result  is  that  pathologic 
changes  in  that  segment  of  the  bowel  occur  later  in  life.  He  did  not  mean 
to  say  that  this  was  the  only  segment  of  the  bowel  that  had  been  involved 
in  the  cases  which  Dr.  Cotton  had  presented  for  study,  because  in  a  great 
many  there  was  also  involvement  of  the  oral  portion  of  the  small  intestine. 
However,  there  is  no  doubt  that  the  right  side  of  the  large  bowel  is  the 
decadent  portion  of  the  alimentary  canal,  probably  owing  to  its  late  acquisi- 
tion.    At  all  events,  whatever  the  cause,  the  pathology  is  there. 

Of  course,  they  had  examined  the  specimens  that  had  been  removed,  that 
is,  anywhere  from  18  inches  to  2  or  3  feet  of  the  segment  involving  the  ter- 
minal ileum,  cecum,  ascending  and  transverse  colons.  The  terminal  ileum  arose 
from  the  hind  intestine  and  participated  with  the  cecum  in  this  tendency  to 
infection.  Dr.  Ewing  and  other  pathologists,  had  reported  that  these  speci- 
mens contained  as  much  tissue  change  as  they  had  ever  seen.  Everything 
was  involved.  In  many  of  them  there  was  an  immense  increase  in  the  fibrous 
tissue,  a  general  fibrosis,  in  which  the  blood  vessels,  of  course,  shared.  Most 
particular  and  important  of  all,  there  was  an  invariable  involvement  of 
the  mesenteric  glands.  They  had  removed  many  hundreds  of  these  glands  at 
operation,  and  if  cultivated,  they  always  yielded  living  organisms— strepto- 
coccus and  colon  bacilli  of  varying  types  being  the  most  constant. 

Dr.  Ernest  Sachs,  St.  Louis,  stated  that  as  a  one  time  general  surgeon 
and  as  a  teacher  of  surgical  pathology  for  the  last  ten  years,  he  would  like 
to  register  a  remonstrance  against  the  surgical  work  in  the  right  iliac  fossa 
in  these  cases.  The  best  monogra,ph  he  knew  of  on  studies  of  the  appendix, 
which   was   recognized  all  over  the  world,  was  that  by   Professor  Aschoff  of 
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Freiburg,  who  showed  that  there  is  no  appendix  in  any  one  above  the  age 
of  3  or  4  which  did  not  show  the  pathologic  changes  that  Dr.  Draper  had 
just  described.  In  other  words,  one  never  sees  in  an  adult  a  normal  appen- 
dix— one  in  which  these  changes  do  not  occur  in  the  musculature,  frag- 
mentation, infiltration  of  leukocytes  occasionally,  and,  of  course,  abnormal 
position.  This  gastro-enterologists  doing  a  great  deal  of  roentgen-ray  work 
had  recognized  for  a  long  time. 

Dr.  Sachs  said  we  had  just  recovered  from  the  epidemic  of  removal  of 
the  colon  for  epilepsy  which  started  in  Cincinnati.  He  had  the  .privilege  of 
seeing  some  of  these  cases  before  and  after  operation.  It  may  not  be  known 
to  all  that  in  a  public  meeting  in  Cincinnati  Dr.  Reed  was  obliged  to  retract 
all  that  he  had  claimed  for  this  operation  on  epileptics. 

Dr.  Sachs  felt  strongly  that  there  was  nothing  that  was  going  to  bring 
surgery  into  disrepute  as  much  as  this  type  of  surgical  work,  because  he 
thought  it  had  been  shown  beyond  all  question  that  the  various  configura- 
tions of  the  large  intestine  and  those  of  the  other  intestinal  organs  vary 
enormously  in  different  types,  and  most  surgeons  feel  quite  certain  that  they 
can  place  little  faith   in  the  work  first  popularized  by  Lane  of  London. 

Dr.  Charles  K.  Mills,  Philadelphia,  said  that  he  had  elsewhere  presented 
his  views  with  regard  to  certain  phases  of  this  subject.  He  had  no  doubt 
that  the  remarks  of  Dr.  Sachs  were  entirely  correct  and  applicable.  The 
essential  thing  was  that  we  should  not  be  misled  with  regard  to  the  etiology 
of  well-known  mental  diseases  by  these  reports  on  the  discovery  and  removal 
of  infections,  whether  in  the  teeth,  the  tonsils,  the  intestines  or  wherever  the 
location  may  be.  It  was  undoubtedly  true  that  the  idea  'had  gone  out  that 
dementia  praecox,  manic  depressive  insanity  and  ordinary  paranoia  were  due 
to  infection  and  could  be  cured  by  the  removal  of  the  infection.  He  did  not 
believe  that  there  was  any  truth  in  this  statement.  It  would  be  difficult  in 
a  few  words  to  say  what  these  affections  were.  Perhaps  the  word  teratologic 
or  embryonal  ex,pressed  the  idea  of  their  nature  in  a  general  way. 

Unquestionably,  insane  patients  often  had  bad  teeth,  but  so  had  multitudes 
of  others  who  were  not  insane.  But,  as  he  read  the  title  of  this  paper,  it  was 
"The  Dementia  Praecox  Problem."  The  problem  of  dementia  praecox,  as 
presented  here  today,  would  seem  to  indicate  that  the  essential  cause  of  this 
disease  was  infection,  which  as  he  had  said  he  did  not  believe  was  true. 
Many  good  teeth  had  been  removed  because  through  the  newspapers,  as  well 
as  through  other  publications,  the  idea  had  reached  the  public  mind  that  a 
common  cause  of  mental  trouble  was  to  be  found  in  diseased  teeth. 

Dr.  Adolf  Meyer,  Baltimore,  said  that  this  was  a  difficult  problem  to  dis- 
cuss unless  we  dissolved  it  into  the  component  factors.  Unless  we  got  to 
the  point  where  we  are  perfectly  willing  to  discuss  honestly  and  sincerely  the 
independent  factors  before  we  speculate  about  "the  pathology"  found  in  the 
intestinal  tract  and  the  diagnosis  of  dementia  praecox,  we  cannot  regard 
ourselves  as  intellectually  safe.  He  admitted  a  certain  suspicion  when  he 
heard  any  one  speak  of  "finding  a  great  deal  of  pathology"  in  the  intestinal 
tract.  Disorders  or  lesions  may  be  found,  and  yet  we  may  have  a  hard  time 
to  determine   what   "pathology"   would   explain  these  facts. 

It  seemed  absolutely  essential  to  recognize  that  a  multicellular  individual, 
such  as  man,  an  individual  with  so  many  organs,  an  individual  with  so  many 
functions,  and  an  individual  with  so  many  problems  to  meet,  could  not  be 
dealt  with   under  just  one  category,  by  giving  an  array  of  pictures  of  teeth 
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and  speaking  about  the  mental  problems  as  if  they  were  merely  incidental. 
It  was  wrong  to  discuss  mental  pictures  leaving  organic  difficulties  out  of 
the  question.  It  seemed  to  him  that  if  we  wish  to  attack  this  problem  on 
its  proper  basis  it  was  essential  that  we  cultivate  a  certain  type  of  intellectual 
morality  accepting  the  fact  that  the  individual  was  a  com,plex  mechanism 
made  up  of  many  factors ;  that  we  did  well  to  deal  with  the  different  factors 
independently  until  we  knew  exactly  what  they  were;  and  that  then  we  might 
begin  to  show  what  their  correlation  may  be.  From  this  point  of  view,  Dr. 
Meyer  had  relatively  little  patience  with  those  who  scoff  at  a  more  careful 
study  of  the  gastro-intestinal  tract  and  of  the  infections,  whatever  they  might 
be.  A  careful  study  should  be  made  of  them.  It  was  not  an  adequate  excuse 
for  not  taking  up  a  thorough  investigation  of  disorders  of  the  intestinal  tract 
simply  to  say:  "Nearly  everybody  has  them."  The  fact  that  many  people 
were  able  to  drink  alcohol  with  impunity,  did  not  change  the  fact  that  with 
some  persons  its  use  was  disastrous.  It  was  natural,  of  course,  that  we  should 
use  our  judgment  with  regard  to  the  extent  to  which  we  should  go  into 
special  factors.  We  realized  that  we  could  not  all  do  everything  and  we 
therefore  focused  on  the  things  we  could  do  best,  and  on  that  which  was 
likely  to  mean  most  for  the  patient. 

For  the  sake  of  research,  his  suggestion  would  be  that  some  of  the  founda- 
tions that  lavishly  support  many  other  directions  of  investigation,  might  per- 
haps be  induced  to  put  aside  some  funds  for  an  unquestionably  unbiased 
corps  of  workers  who  would  take  up  the  various  essential  aspects  of  this 
problem  and  carry  the  work  through  as  thoroughly  as  it  could  be  done.  To 
do  that  would  take  a  great  deal  of  work,  and  above  all  people  of  great  expe- 
rience. It  certainly  could  not  be  done  out  of  nothing  or  with  the  merely 
partial  organizations  of  today.  If  there  was  any  possibility  of  inducing  some 
of  our  foundations  to  take  a  positive  interest  in  this  we  should  have  a  much 
more  instructive  and  profitable  time  than  with  a  discussion  of  the  question, 
which  gives  us  only  one  or  two  aspects   of  the  problems   in  each  patient. 

Dr.  William  A.  Jones,  Minneapolis,  said  that  it  seemed  to  him  that  all 
this  discussion  was  like  "a  tempest  in  a  thermos  bottle."  Dr.  Cotton,  in 
presenting  his  subject,  based  his  studies  and  his  conclusions  on  a  sufficient 
number  of  cases  from  which  to  draw  a  lesson.  The  pith  of  his  paper  was 
that  each  patient  should  be  given  a  complete  and  thorough  examination  and, 
also,  any  pathologic  condition  that  might  influence  the  future  life  of  the  indi- 
vidual should  be  removed.  Whatever  the  conclusions  were,  Dr.  Cotton's 
methods  of  investigation  were  good  and  sound. 

Dr.  Henry  A.  Cotton,  in  closing,  said  that  of  course  one  could  not  give 
all  of  one's  data  in  the  time  allowed  for  reading  a  paper,  and  in  the  remain- 
ing few  minutes  he  wanted  to  give  some  of  the  results.  He  thought  that  it 
would  be  admitted  that  twenty  years  in  this  work  had  given  him  a  little  expe- 
rience. When  he  said  that  for  eighteen  years  he  did  not  do  anything  for  his 
patients,  he  meant  that  if  they  recovered  they  did,  and  if  not,  they  did  not. 
He  thought  that  had  been  the  experience  of  every  one  interested  in  the 
disease.  For  the  last  two  years  he  had  been  doing  something,  and  his  patients 
had  been  recovering.  He  had  given  the  facts  and  said  that  Dr.  Mills  could 
question  the  truth  of  them,  but  he  could  demonstrate  that  they  were  able 
to  clear  up  cases  not  cleared  up  before. 

As  to  propaganda,  that  was  a  criticism  which  he  had  had  to  meet  and 
which  was  not  his  fault.  The  State  Board  of  Charities  published  a  report 
without  consulting  him,  which  was   against  his  wishes.     It  had   injured  him, 
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perhaps,  he  did  not  know.  On  the  other  hand,  he  thought  it  was  a  favor- 
able sign  when  people  began  to  discuss  the  question  of  teeth.  When  a  patient 
applied  at  the  Mayo  Clinic,  one  of  the  first  things  that  is  done  is  to  look 
at  the  teeth.  The  dentists  have  the  point  of  view  that  every  tooth  should 
be  saved,  but  he  had  seen  enough  of  these  cases  from  personal  experience 
to  know  that  is  a  wrong  idea.  When  people  wake  up  to  the  fact  that  a 
tooth  can  be  examined  with  the  roentgen  ray  and  attended  to,  the  situation 
will  be  much  better. 

He  believed  thoroughly  what  Dr.  Meyer  said.  The  work  must  be  carried 
out  in  spite  of  remonstrance.  The  work  is  accurate,  and  the  fact  that  the 
patients  recover  is  sufficient  to  admit  its  great  usefulness.  Their  statistics 
and  their  work  are  open  for  inspection,  and  any  one  who  has  visited  the  hos- 
pital and  seen  the  work  has  not  questioned  the  value  of  what  they  are  trying 
to  do.  They  ex,pect  to  continue  this  work  and  hope  to  have  better  reports 
next  time. 


GRADUATE     NEUROPSYCHIATRIC     INSTRUCTION 
T.    H.    WEISENBURG,     M.D. 

PHILADELPHIA 

For  many  reasons,  chief  of  which  is  the  nonavailability  of  the 
graduate  medical  clinics  in  Europe,  graduate  medical  instruction  in 
this  country  has  received  an  impetus  which  it  otherwise  would  not 
have  had.  At  the  last  conference  on  medical  education  held  in  Chicago, 
graduate  medical  education  was  the  chief  topic.  At  the  present  time 
practically  all  of  the  leading  medical  institutions  are  carefully  con- 
sidering proposed  courses  in  all  phases  of  graduate  medicine.  It  is 
therefore  timely  that  the  subject  of  neuropsychiatric  instruction  should 
be  discussed  before  this  association. 

Heretofore,  graduate  neuropsychiatric  instruction  has  been  some- 
what fragmentary.  In  Boston,  the  Harvard  Medical- School  has  given 
graduate  courses  which  have  been  announced  as  "brush-up"  courses, 
lasting  a  month,  and  neurosurgical  courses  lasting  a  little  longer.  In 
New  York,  the  Neurological  Institute  has  given  graduate  courses  of 
a  month's  duration.  In  Philadelphia,  until  last  year,  six  weeks'  courses 
have  been  given  in  the  Philadelphia  General  Hospital.  Elsewhere,  in 
Baltimore,  Chicago,  New  Orleans  and  St.  Louis,  fragmentary  courses 
have  been  advertised.  It  can  be  seen  from  this  that  neuropsychiatric 
instruction  up  to  this  time  has  not  been  extensive. 

During  the  war,  because  of  the  lack  of  neurologists  and  neuro- 
surgeons, the  first  demonstration  of  what  concerted  neuropsychiatric 
instruction  could  be  was  obtained.  As  a  result  of  the  activities  of  the 
Surgeon-General's  office,  courses  of  instruction  were  given  in  New 
York,  Chicago,  Washington,  Boston,  Ann  Arbor,  St.  Louis  and  Phila- 
delphia. Apparently  the  experience  gained  in  the  different  cities  was 
alike. 

In  Philadelphia  we  demonstrated  that  it  was  impossible  to  teach 
a  general  practitioner  neurology  in  six  weeks,  and  that  it  was  impossible 
to  make  a  neurologist  out  of  a  psychiatrist  in  less  than  a  year,  no 
matter  how  many  years  the  latter  had  spent  in  an  institution,  and 
even  then  he  would  be  only  a  moderately  good  neurologist.  It  was 
impossible  to  make  a  neurosurgeon  out  of  a  general  surgeon  in  three 
months. 

In  1916,  a  merger  between  the  University  of  Pennsylvania  and 
the  Medico-Chirurgical  College  was  effected.  By  the  conditions  of  this 
merger  the  Medico-Chirvirgical  College  became  an  integral  part  of  the 
univa-sity  as  its  graduate  school  of  medicine.     In  1918.  the  Philadel- 


238  T.    H.     WEISEXBURG 

phia  Polyclinic  and  College  for  Graduates  in  Medicine  was  further 
added  to  this  Graduate  School  of  Medicine.  The  onset  of  the  war 
in  1917  delayed  the  beginning  of  instruction  until  the  session  of  1919- 
1920.  when  graduate  courses  were  given  in  a  number  of  specialties. 
During  the  last  winter  a  definite  organization  was  effected  and  the  uni- 
versity proposes  to  give  in  the  session  of  1920-1921  two  sets  of  courses; 
one,  a  so-called  group  course  lasting  four  months,  to  begin  October 
1  and  to  be  repeated  February  1  and  a  year's  course  leading  to  the 
degree  of  Master  of  Medical  Science,  and  a  two  year's  course  leading 
to  the  degree  of  Doctor  of  Medical   Science. 

REQUIREMENTS    OF     GRADUATE    INSTRUCTION 

During  the  last  session  two  group  courses  were  given  and  three 
students  stayed  for  an  extended  period,  so  that  considerable  expe- 
rience has  been  gained.  Certain  conclusions  have  been  forced  on  us 
as  to  (1)  the  kind  of  students  who  should  be  admitted,  (2)  the  length 
of  the  courses  and   (3)    what  the  instruction  should  consist  of. 

These  subjects  will  be  discussed  in  order. 

ADMISSION 

In  the  organization  of  the  graduate  school,  each  group,  such  as 
medical,  surgical  and  neurologic,  has  its  own  faculty.  Each  separate 
faculty  has  its  own  dean.  The  neurologic  faculty  can  determine  what 
students  should  be  admitted  to  its  courses,  but  there  are  certain 
general  rules  for  all  admissions. 

A  student  must  be  a  graduate  of  an  acceptable  medical  school.  He 
must  have  had  hospital  work  or  a  certain  number  of  years  of  practice. 
For  the  four  months'  group  courses  general  practitioners  or  psychi- 
atrists will  be  admitted  and  preference  will  be  given  to  younger  men. 
Our  experience  this  year  and  in  previous  years  has  shown  that  men 
who  have  been  in  psychiatric  institutions  do  not  make  good  students, 
especially  if  they  are  40  or  over  and  have  been  in  institutions  more 
than  two  years.  The  best  students  we  had  were  those  who  had  just 
graduated  from  medicine  and  had  had  an  internship  in  a  hospital,  or 
young  men  who  had  practiced  only  a  year  or  two,  or  younger  men 
discharged  from  the  military  service. 

In  the  courses  leading  to  a  degree,  only  those  students  will  be 
accepted  who,  besides  the  usual  qualifications,  have  had  good  general 
training,  and  preferably  those  who  have  had  some  neurologic  experience. 
Unless  these  students  are  known  to  members  of  the  faculty  they  will 
be  admitted  to  the  group  course  and  if  acceptable,  they  will  be  invited 
to   the   degree   courses.  • 
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LENGTH     OF     COURSES 

It  is  evident  that  a  month's  or  six  weeks'  course  is  not  very  benefi- 
cial ;  in  fact  anything  less  than  a  four  months'  course  is  hardly  worth 
giving.  The  question  has  arisen  as  to  whether  it  would  not  be  a 
good  plan  to  abandon  ev€n  the  four  months'  course,  for  while  the 
students  have  been  satisfied  with  this  course,  it  does  not  altogether 
meet  with  the  approval  of  the  faculty.  It  is,  however,  better  than  a 
six  weeks'  course.  It  would  seem  from  our  experience  that  any  course 
less  than  four  months  should  be  abandoned  by  all  colleges  and  insti- 
tutions. 

The  question  of  a  year's  course  leading  to  a  degree  is  of  course 
debatable.  Many  of  the  graduate  schools  abroad,  in  which  the  stu- 
dents spend  a  year  or  more,  do  not  give  degrees.  The  tendency, 
however,  in  this  country  is  to  give  degrees.  In  fact  such  recommenda- 
tion was  made  by  the  Council  on  Medical  Education  of  the  American 
Medical  Association.  Not  all  schools  have  decided  to  give  for  a  year's 
course  that  of  Master  of  Medical  Science,  and  for  the  two  years'  course, 
Doctor  of  Medical  Science.  It  is,  of  course,  understood  that  the  student 
must  pass  an  examination. 

The  year's  course  is  primarily  intended  to  cover  organic  and  func- 
tional neurology ;  the  two  years'  course  to  cover  in  addition  psychiatry. 
It  is  debatable  as  to  whether  or  not  the  student  can  acquire  sufficient 
knowledge  in  organic  and  functional  neurology  in  one  year.  Dr. 
Lewis  B.  Wilson,  chairman  of  a  committee  of  the  Council  on 
Medical  Education  of  the  American  Medical  Association,  made  a 
survey  of  this  problem.  A  questionnaire  was  sent  to  300  picked 
specialists.  Twenty-one  responses  were  obtained  from  neurologists. 
There  were  two  main  inquiries ;  the  first  concerned  the  training  of 
the  men  who  were  questioned,  and  the  second  was  a  hypothetical 
question  as  to  what  training  they  would  advise  for  a  young  man, 
28  years  of  age,  who  had  finished  his  medical  course  and  hospital 
year  and  was  ready  to  take  up  the  neurologic  specialty.  The 
replies  were  very  interesting  and  showed  a  wide  divergence  of  views. 
Most  of  the  men  who  sent  responses  were  those  who  belonged  (with 
apologies)  to  the  older  group  and  necessarily  their  answers  to  the 
questions  were  tinctured  by  their  own  experience. 

The  least  amount  of  time  advised  for  preparation  was  a  year ; 
the  longest  time  was  eleven  years,  the  average  about  four  years.  A 
glance  at  the  other  answers  is  also  interesting.  Of  the  twenty-one 
neurologists,  five  had  taken  a  course  in  chemistry,  but  only  one  con- 
sidered this  necessary.  The  answer  was  unanimous  in  advising  that  the 
student  should  study  anatomy,  physiology  and  pathology.  Most  of 
the  men  advised  that  the  prospective  student  should  have  some  expe- 
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rience  in  general  practice.  About  half  advised  that  the  student  should 
be  an  assistant  to  a  speciaHst.  There  was  unanimous  opinion  that 
most  students  should  teach  and  do  research  work.  A  very  large 
number  advised  that  the  student  should  visit  foreign  clinics  ;  only  a 
few  advised  visits  to  American  clinics. 

Regarding  the  subjects  for  instruction  and  the  methods  used  in 
teaching;  in  the  four  months'  group  course  about  two  thirds  of  the 
time  is  devoted  to  organic  and  functional  neurology  and  one  third  to 
psychiatry.  Each  instructor  is  given  a  subject  which  he  teaches,  out- 
lining his  course  in  such  a  way  as  to  cover  it  in  its  entirety  in  the 
four  months.  The  general  plan  is  for  the  student  to  spend  his  morn- 
ings in  the  neuropathologic  laboratory  where  he  will  be  taught  anatomy, 
physiology,  and  gross  pathology,  and  will  be  shown  sections  of  all 
the  commoner  diseases.  Organic  neurology  will  be  taught  clinically 
in  the  Philadelphia  General  Hospital  and  functional  neurology  in  dis- 
pensaries and  clinics.  The  student  will  not  be  expected  to  do  actual 
laboratory  work.  On  his  departure  he  will  be  given  a  set  of  pathologic 
slides  illustrating  the  commoner  forms  of  nervous  conditions.  This. 
I  believe,  is  a  new  departure  in  this  country.  Such  special  topics  as 
neuro-ophthalmology,  neurosurgery  and  neurotology  will  of  course 
be  taught. 

The  year's  course -leading  to  a  degree  will  be  as  follows:  The 
student  will  spend  half  his  time  in  the  neuropathologic  laboratory 
and  the  other  half  in  clinical  work.  It  will  be  expected  that  in  a 
year's  time  he  will  have  had  sufficient  laboratory  experience  to  enable 
him  to  study  independently  an  average  pathologic  specimen.  He  will 
be  assigned  to  one  of  the  members  of  the  faculty  and  will  act  as 
extern  to  the  nervous  wards  of  the  Philadelphia  General  Hospital, 
spending  half  his  time  in  these  wards.  This  method,  which  was  tried 
during  the  past  year,  turned  out  very  well,  for  the  student  had  the 
advantage  not  only  of  having  his  work  guided  and  looked  after,  but 
had  also  the  opportunity  of  following  the  other  men  who  were  on 
duty.  It  was  an  advantage  to  the  chief,  for  it  gave  him  better  service. 
It  was  also  an  advantage  to  the  hospital  and  to  the  patient,  for  more 
careful  study  and  record  was  made  of  the  hitter's  condition. 

In  the  two  years'  course  leading  to  the  doctorate,  the  student 
will  be  expected  to  act  as  intern  in  a  psychiatric  institution.  In  fact, 
a  working  arrangement  has  been  made  in  which  students  will  be 
assigned  during  the  summer  months  or  at  other  times,  to  various 
psychiatric  institutions  and  clinics.  It  will  be  necesary  for  the  candi- 
date for  the  doctorate  to  submit  a  thesis,  either  in  clinical  or  neuro- 
pathologic research  or  in  the  normal  anatomy  or  histology  of  the 
nervous  system.  This  work  could  be  done  either  in  Philadelphia  or 
in  any  other  acceptable  institution  in   this  country. 
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COMMENT 

The  plan  as  outlined  in  the  foregoing  has  an  advantage  in  the  faci 
that  it  is  a  definite  organization  under  university  auspices.  While  this 
is  not  necessary  for  the  success  of  a  course  or  of  an  institution, 
nevertheless  it  helps  materially  in  the  coordination  of  effort.  In  Phila- 
delphia practically  every  hospital  has  opened  some  of  its  wards  to  the 
graduate  students  of  the  University  of  Pennsylvania. 

If  neuropsychiatric  instruction  is  to  prove  successful  and  deserve 
the  respect  of  the  profession  abroad  and  especially  of  this  country, 
it  must  be  coordinated.  It  would  seem  to  me  that  neurologists  and 
institutions  in  large  cities  should  have  organizations  which  give 
courses  of  the  same  high  standard.  It  would  also  seem  advisable 
for  neurologists  of  different  cities  to  exchange  teachers.  There  is 
no  reason,  for  example,  why  a  New  York  neurologist  should  not  come 
to  Philadelphia  and  give  a  course  in  some  subject. 

In  the  course  for  a  doctorate,  it  is  our  aim  to  send  the  student  outside 
of  Philadelphia  to  complete  his  education  in  whatever  branch  he  wishes. 
He  could,  for  example,  go  to  the  Neurological  Institute,  New  York, 
or  to  the  Boston  Psychiatric  Institution,  to  Chicago  or  St.  Louis,  and 
take  six  months  or  a  year.  In  other  words,  if  we  are  to  make 
graduate  neuropsychiatric  instruction  what  it  should  be  and  what  we 
can  make  it,  coordination  of  effort  on  the  part  of  all  neurologists  in 
this  country  will  be  necessary. 

Drscussiox 

Dr.  E.  W.  Taylor,  Boston,  said  that  Philadelphia  had  been  a  pioneer  in 
inaugurating  graduate  neurologic  courses.  Their  importance  was  evident,  as 
Dr.  Weisenburg  had  pointed  out.  He  spoke,  however,  somewhat  slightingly 
of  short,  courses  of  a  month  on  this  subject  and  stated,  with  reason,  that  it 
was  im,possible  to  "teach  neurology"  and  "make  neurologists"  in  so  short  a 
period  o£  time.  With  this  attitude  one  might  entirely  agree  but  this  does 
not  invalidate  courses  of  brief  duration  which  naturally  are  not  designed 
to  instruct  students  fully  in  any  one  branch  of  knowledge  but  rather  to 
interest  them  and  start  them  in  the  right  direction.  This  was  all  one  could 
attempt  to  do  whether  the  courses  were  of  one  month  or  from  one  to  two 
years.  Whether  a  degree  is  conferred  was  a  matter  of  secondary  consequence. 
The  essential  matter  is  to  excite  more  general  interest  in  the  medical  pro- 
fession in  this  branch  of  work.  He  entirely  agreed  with  Dr.  Weisenburg 
that  cooperation  is  advisable  and  that  these  graduate  courses  should  be 
developed  in  the  various  medical  centers.  In  the  Harvard  Graduate  School 
they  hoped  to  establish  one  and  two  year  courses  somewhat  similar  to  that 
suggested  by  Dr.  Weisenburg,  such  courses  possibly  leading  to  some  definite 
certificate  or  diploma.  Some  such  plan  certainly  should  be  worked  out,  par- 
ticularly in  the  field  of  neurology  and  psychiatry,  in  the  attempt  to  establish 
more  clearly  their   intimate  relationship  with  other   departments   of  medicine. 

Dr.  Carl  D.  Camp,  Ann  Arbor,  Mich.,  said  the  Medical  School  of  the 
University  of  Michigan  did  not  have  a  postgraduate  medical  department  but 


242  T.    H.     WEISENBURG 

had  developed  a  method  of  giving  postgraduate  instruction  to  certain  students 
who  desired  to  become  especially  .proficient  in  one  particular  line  of  medical 
work,   which   should  be  worth  mentioning. 

Each  year  there  was  selected  from  the  graduating  class  of  the  medical 
school  one  student  by  each  chief  of  a  clinic  (in  internal  medicine  and  gen- 
eral surgery,  more  than  one).  This  man  became  an  intern  in  the  University 
Hospital  for  the  following  year  on  a  rotation  service  which  included  various 
specialties  as  well  as  medicine  and  general  surgery.  The  next  year  he  became 
a  "senior  intern"  in  the  clinic  of  the  chief  who  selected  him.  During  the 
second  year  he  lived  in  the  hospital  and  received  his  room  and  board,  laundry, 
etc.,  and  a  small  honorarium.  The  third  year  he  continued  in  the  same  ser- 
vice and  received  the  title  of  demonstrator.  He  lived  outside  of  the  hospital 
but  received  a  salary  sufficient  for  maintenance.  The  fourth  year  he  received 
the  title  of  instructor  and  a  somewhat  larger  salary  than  the  previous  year. 
It  was  recognized  that  during  his  third  and  fourth  year,  although  essentially 
a  student,  his  services  in  the  hospital  in  caring  for  patients,  etc.,  deserved 
remuneration. 

Of  course  the  matter  and  the  kind  of  instruction  differed  in  the  various 
clinics.  It  was  Dr.  Camp's  aim  in  the  clinic  of  neurology  to  have  the  senior 
intern  interest  himself  chiefly  in  the  clinical  laboratory  investigations,  both 
with  reference  to  routine  examinations  and  research  methods.  He  also  car- 
ried out  certain  lines  of  treatment,  such  as  giving  injections,  and  was  urged 
to  develop  original  methods  if  possible.  The  student  in  his  third  year  was 
ex,pected  to  interest  himself  chiefly  in  the  cases  with  organic  lesions  and  his 
research  was  chiefly  in  problems  of  physiology  and  pathology  of  the  nervous 
system.  In  the  fourth  year  the  cases  with  abnormal  psychology  and  social 
maladjustment  were  given  to  him. 

Dr.  Camp  said  that  each  of  these  men  did  a  certain  amount  of  teaching 
of  undergraduates,  chiefly  in  the  details  of  laboratory  investigation  and  thera- 
peutic measures,  and  they  had  the  same  access  to  the  library  of  the  university 
as  the  members  of  the  faculty  of  the  medical  school.  They  had  plenty  of 
time  for  reading  and  for  writing  up  research  problems. 

This  method  solved  certain  problems,  particularly  with  reference  to  the 
development  of  specialists,  which  were  sources  of  difficulty  in  postgraduate 
schools.  The  instruction  was  limited  to  a  selected  group  of  men  who  showed, 
while  undergraduates,  a  certain  mental  adaptability  to  the  special  work  that 
they  wished  to  take  up.  They  were  guaranteed  an  intern  year  in  a  general 
hospital  where  modern  methods  are  used  in  all  branches  of  medicine.  The 
time  was  sufficient  to  enable  a  good  man  to  become  qualified,  and  still  it 
did  not  delay  unreasonably  his  entrance  to  a  productive  career,  and  it  was 
equally  available  to  those  who  had  money  and  those  who  had  none. 

Dr.  Theodore  H.  Weisenburg,  Philadelphia,  said  that  he  had  nothing  to 
add  except  in  elaboration  of  what  Dr.  Taylor  had  said  in  explanation  of  his 
reference  to  a  "brush  up  course."  They  had  been  giving  similar  courses  in 
Philadelphia  up  to  this  year,  but  their  experience  had  been  such  that  they 
had  decided  not  to  continue  them,  because  the  students  could  not  gain  very 
much  knowledge  in  a  month's  time. 

The  advisability  of  giving  degrees,  of  course,  was  a  debatable  question. 
The  university  intended  to  give  degrees  to  men  who  passed  examinations 
and  were  acceptable. 


MULTIPLE     SCLEROSIS     AND     PSYCHANALYSIS 

A    TENTATIVE    RESEARCH 
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My  personal  interest  in  what  has  been  subsumed  under  the  term 
"multiple  sclerosis"  began  in  1900.  At  that  time,  working  in  the 
Vanderbilt  Clinic  with  A.  B.  Bonar,  we  examined  in  great  detail  some 
sixty  cases,  and  outlined  a  monograph  on  the  disease,  the  first  approach 
towards  which  I  published  in  1904.  This  short  study  appeared  as  an 
inquiry  into  the  etiologic  factors,  and  it  analyzed  the  general  features 
in  over  100  observations.^  Our  necropsy  material  was  quite  limited, 
however,  the  patients  having  been  drawn  from  polyclinic  material, 
and  when  Miiller's  -  excellent  monograph  appeared  in  this  same  year, 
documented  on  rich  necropsy  material,  we  practically  abandoned  the 
rather  ambitious  program  that  had  been  drawn  up. 

Since  that  time,  however,  my  collecting  propensities  have  always 
maintained  a  special  predilection  for  this  interesting  syndrome;  it 
has  never  been  far  from  the  focus  of  my  interest,  and  its  many 
perplexities  and  difficulties  have  been  the  subject  of  much  inquiry 
from  clinical  sources,  the  chemical  laboratory,  pathologic  section  and 
therapeutic  endeavor. 

So  far  as  the  pathologic  pictures  have  contributed  to  our  knowl- 
edge, without  burdening  this  short  resume  with  too  exhaustive  an 
analysis,  it  has  been  learned  definitely  that  disseminated  foci,  which 
may  arise  from  a  number  of  causes,  may  produce  clinical  pictures 
which  on  cross  section  have  many  features  that  would  entitle  them  to 
be  diagnosed  as  "multiple  sclerosis."  These  may  be  termed,  for 
the  purpose  of  this  note,  the  secondary  types,  with  the  discussions  con- 
cerning which  we  are  all  familiar.  Certain  cases  of  disseminated  syph- 
ilitic encephalomyelitides  offer  especially  interesting  polemic  material, 
attention  to  which  has  been  called  by  a  number  of  observers,  notably 
Riese,^  Schultze,*  Klingman  =  and  Spiller.«  With  these  secondary 
types,  mostly  of  infectious  origin,   we  are  not  now  concerned. 

1.  Jelliffe,    S.    E.:    Multiple    Sclerosis:    Etiology,    J.    Xerv.    &    Ment.    Dis. 
(July)    1904. 

2.  Miiller:     Die    multiple    Sklerose    des    Gehirns    und    Riickenmarks,    Jena, 
1904. 

3.  Riese:    Arch.  f.  Psychiat.  60:    1919. 

4.  Schultze:    Deutsch.  Ztschr.  f.  Nervenh.  65:1.  1920. 

5.  Klingman:   Arch.  Neurol.  &  Psychiat.  1:39,  193,   1919. 

6.  Spiller:   Arch.  Neurol.  &  Psychiat.  1:219,  1919. 
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More  and  more  it  has  come  to  be  believed  that  a  special  type  with 
a  fairly  distinctive  pathologic  foundation  is  recognizable.  Many, 
perhaps  most,  of  the  so-called  primary  multiple  scleroses  are  to  be 
thought  of  in  this  connection,  but  neuropathology  is  not  yet  in  a 
position  to  decide  off  hand  even  concerning  this  point. 

The  pathologic  picture  of  this  group  has  been  most  exhaustively 
analyzed  by  Dawson,'  and  it  is  with  reference  to  this  hypothetic 
series  of  cases  that  the  present  series  of  notes  apply. 

Here  the  chief  pathologic  lesion  seems  to  have  its  inception  in 
a  disturbance  of  the  vascular  apparatus  which  is  functionally  inte- 
grated with  the  work  being  carried  on  in  the  different  neural  metameres. 
The  minute  histology  of  these  changes  I  shall  not  discuss  here ;  I 
simply  wish  to  call  attention  to  certain  affiliations  with  other  vascular 
alterations  in  which  the  pathology  is  closely  related,  if  not  identical. 

Even  should  it  require  an  extensive  polemic  to  decide  concerning 
the  identity  of  these  changes  the  point  at  issue  is  not  modified. 
These  changes  are  those  lying  behind  what  has  been  called  the 
exudative  diathesis  and  of  which  the  studies  of  Cassirer  ^  have  given 
us  a  broad  outline.  The  catatonic  "Hirnschwellung"  of  Rieger  and 
Reichardt  ^  is  one  of  the  manifestations  of  this  type  of  vascular 
dysfunction  to  which  I  refer  with  special  emphasis,  as  well  as  to 
various  so-called  neurotic  arthritides,  skin  exudates,  asthmatic  exu- 
dates, hay  fever,  etc. 

Shifting  for  a  moment  now  to  physiologic  considerations,  atten- 
tion should  be  called  to  the  generalization  of  what  Sherrington  '^' 
first  termed  the  "action  pattern."  I  need  hardly  refer  to  the  auto- 
matic integrating  work  which  is  constantly  going  on  in  response  to 
conscious  and  unconscious  desires,  to  the  complicated  series  of  neural, 
vascular,  and  biochemic  integrations  which,  under  the  organization  of 
the  vegetative  nervous  system,  are  in  constant  working  activity,  "carry- 
ing on  the  biologic  work  of  satisfying  necessary  human  cravings,  the 
satisfaction  of  which  means  the  maintenance  of  the  individual  and 
the  continuance  of  the  phylum. 

It  was  at  this  point  some  five  years  ago  that  I  determined  to 
learn,  if  possible,  from  the  study  of  the  unconscious  thought  proc- 
esses whether  any  information  could  be  obtained  whereby  one  could 
predicate  whether  something  was  amiss  with  the  unconscious  action 

7.  Dawson :  The  Histolog>^  of  Disseminated  Sclerosis,  Rev.  Neurol.  & 
Psychiat.  14:285,  1916;  Trans.  Royal  Soc.  Kdinb.  1:517,  pt.  .3,  No.  18.  1916. 
(With  complete   bibliography.) 

8.  Cassirer:  Die  vasomotorisch-trophischcii  Ncurosen,  Kd.  2,  licrlin  :  Kargcr, 
1912. 

9.  Reichardt:  Ueber  "Hirnschvvellung,"  Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat. 
Ref.  3:1,    1911. 

10.  Sherrington  :  Integrative  Action  of  the  Nervous  System,  New  York.  1906. 
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patterns,  and  if  so  whether  any  correlations  could  he  made  between 
such  faulty  action  patterns  and  the  neurovascular  integrations  that 
would  be  called  on  in  the  attempt  to  carry  these  action  patterns  out 
or  to  control  the  resultant  behavior. 

The  significance  of  the  work  of  Pawlow,  Cannon,"  Kempf,^- 
and  others,  I  shall  assume,  is  known  to  all — even  the  polemics  con- 
cerning the  validity  of  the  generalizations  that  definite  and  predicable 
changes  in  the  entire  physiologic  activities  as  well  as  morphologic 
alterations  of  the  cells  of  the  body  may  be  occasioned  by  emotional 
reactions,  such  as  hunger,  fear,  rage,  pain,  etc. 

What  the  early  studies  of  these  investigators  proved  was  that 
certain  correlations  were  observed  in  lower  animals.  The  vast 
literature  of  psychiatry  has  shown  that  similar  correlations,  though 
more  intricate,  are  true  for  human  beings. 

My  material  is  necessarily  limited.  It  has  been  difiicult  at  times 
to  get  the  necessary  cooperation.  Either  the  patients  were  not  suited 
for  the  studies  which  I  hoped  to  make,  because  of  the  mental  dete- 
rioration so  frequently  observed  in  multiple  sclerosis,  or  they  lacked 
the  time,  or  they  were  not  sufficiently  intelligent  to  enter  into  the 
investigations  in  any  hopeful  sense. 

My  material  in  this  experimental  research  is  drawn  from  five 
patients,  only  two  of  whom  offered  some  approach  to  helpful  coopera- 
tion. The  most  fruitful  material  was  obtained  from  these  two  patients 
who   could   continue   psychoanalytic   procedure    for   several   months.^-* 

What  developed?  In  the  first  place  there  was  an  extremely  inter- 
esting uniformity  in  the  character  of  the  dream  material. 

1.  All  of  the  patients  gave  me  very  definite  archaic  symboliza- 
tions.^*  We  are  scarcely  able  yet  to  go  far  into  this,  nor  into  the, 
as  yet,  incomplete  generalizations  as  to  the  significance  of  this  material, 
as  bearing  on  the  thwartings  of  the  cravings  of  the  patients  and  the 
effect  of  this  thwarting  on  the  neural  integrations  of  the  action 
I^atterns. 

Yet  we  must  consider  to  some  extent  such  things  as  these  definite 
archaic  symbols,  since  they  may  have  a  special  significance  in  our 
measurement  of  the  affective  disturbances  contributing  to  the  patient's 
illness.     Any  therapeutic  measure  must  be  based  on  some  notions  of 

11.  Cannon:  Fear,  Rage,  Hunger  and  Pain  and  the  Nervous  System,  New 
York:  D.  Appleton  &  Co.,  1919. 

12.  Kempf:  The  Autonomic  System  and  the  Personality,  Nerv.  &  Ment. 
Dis.  Monogr.  Ser.  28,  New  York  and  Washington,  1919. 

13.  Jelliffe :  Technique  of  Psychoanalysis,  Nerv.  &  Ment.  Dis.  Monogr.  Ser. 
26.  New  York  and  Washington,  1919. 

14  Jelliffe  and  Brink:  The  Role  of  Animals  in  the  Unconscious,  Psychonal. 
Rev.  4:253   (July)    1917. 
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exactness.  Yet  in  the  realm  of  psychic  difficulties  and  the  impairment 
of  the  nervous  system  that  lies  so  close  to  this  that  the  two  are 
inseparable,  we  have  been  most  hampered  by  inexactness  and  diffi- 
culty of  precise  measurement  and  definition.  It  is  in  truth  needless 
to  say  that  this  pertains  only  to  the  psychic  side  of  the  equation  for 
we  are  still  too  far  away  from  any  complete  exactness  of  measure- 
ment on  the  purely  physical  side.  How  many  centuries,  for  example, 
would  have  to  elapse  before  scientific  accuracy  had  become  so  refined 
or  so  well  extended  that  all  the  physical  factors  which  enter,  both 
as  cause  and  effect,  into  the  disease  picture  at  any  one  time  in  multiple 
sclerosis  could  really  and  all  together  be  taken  into  account?  While 
we  are  examining  the  renal  output  have  we  measured  the  registra- 
tion of  the  disease  process  which  pulmonary  respiration  might  have 
given,  or  the  influence  of  the  pulmonary  intake,  or  the  facts  which 
might  have  been  discovered  through  sweat  glands  or  heart  action  or 
muscular  postures  or  any  other  part  of  the  vast  field  of  bodily  regis- 
tration? In  the  science  of  physics  there  are  already  certain  well 
accepted  mass  units  by  which  general  physical  facts  may  be  determined 
and  defined.  In  the  activities  of  the  living  functioning  human  body 
we  have  only  mastered  a  few.  Experiment  is  multiplying  these,  but 
necessarily  slowly,  and  meanwhile  these  processes,  including  those  of 
disease,  go  on  in  large  part  unobserved  and  unmeasured.  It  is  here 
that  we  cannot  afford  to  neglect  the  new  system  of  measurements 
which  have  been  discovered  and  formulated  in  the  psychologic  realm. 
Not  that  these  can  claim  a  completeness  which  is  lacking  in  the 
physical  realm.  That  would  not  be  possible  in  a  realm,  the  psychic, 
which  is  limitless  in  comparison  even  with  the  multiplicity  of  the 
forms  of  body  activities.  Neither  can  it  claim  any  hard  and  fast 
precision. 

Yet  from  the  nature  of  psychic  activity,  be  it  in  thought  or  feeling, 
there  is  a  unit  of  measurement  which  is  ready  at  hand.  Thought 
and  feeling  have  always  tended  to  group  themselves  in  symbols.  These 
may  be  called  energy  carriers. ^^  They  are  groupings  of  the  sum  of 
the  affects  and  the  mental  processes  stimulated  by  this  aft'ect,  related 
to  any  object  in  the  environment  and  the  personal  output  of  energy, 
wish  corresponding  to  organic  needs,  toward  this  object.  The  symbol 
becomes  therefore  the  picture  of  the  individual  comprehension  of 
any  object  or  situation  plus  his  energy  activity  toward  it.  Any  symbol, 
therefore,  chosen  by  the  mental  life,  conscious  or  unconscious,  stands 
as  a  chosen  mass  unit  which  measures  the  energy  involved  in  any 
situation  for  which  the  symbol  is  used.     May  it  not  also  be  more  than 

15.  JelliflFe:  The  Symhol  as  an  Energy  Container,  J.  Nerv.  &  Ment.  Dis. 
50:540   (Dec.)    1919:  Trans.  Am.   Neurol  Assn..   1919.  p.   184. 
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a  mere  measurement,  for  it  serves  as  well  tO'  define  and  locate  this 
energy  in  the  individual's  grade  of  development  or  the  level  of  his 
being  at  which  this  energy  expenditure  is  made. 

The  psychotherapist  is  supposedly  equipped  with  such  a  knowledge 
of  the  history  of  human  development  in  terms  of  the  individual's 
relation  to  his  social  environment  that  he  can  tell  what  are  the  forms 
of  activity,  of  energy  output  demanded  by  the  society  in  which  the 
patient  happens  to  live.  He  is  able  to  define  the  higher  intellectual 
form  of  the  symbol  by  which  the  individual  may  seek  free  and  efifective 
expenditure  of  his  energy  to  satisfy  his  personal  requirements.  This 
on  the  higher  levels  means  the  building  up  and  healthy  utilization 
rather  than  the  tearing  down  of  his  machine,  the  body  or  some  portion 
of  it,  in  our  case,  as  the  spinal  cord.  If  then  the  dreams  reveal  that 
in  the  unconscious,  which  is  the  larger  portion  of  his  mental  life,  he 
is  utilizing  not  a  symbol  which  is  thus  expanding  opportunity  and  giving 
freer  vent  to  energy,  but  one  which  refers  to  a  long  past  no  longer 
socially  useful,  it  will  be  seen  that  something  is  wrong.  At  a  remote 
archaic  age  when  thought  was  simpler,  feeling  found  its  action  pattern 
pathways  more  simply  and  more  readily  and  the  demands  of  a  more 
complicated  social  standard  did  not  exist.  Now,  however,  thought, 
elaborating  with  the  progress  of  culture,  has  built  up  a  far  more 
compHcated  form  of  demand.  In  order  to  keep  pace  with  this,  the 
body  has  had  to  learn,  through  the  widely  extended  psychic  symbolism, 
to  distribute  its  energy  on  many  pathways,  utilizing  again  the  symbol 
for  such  energy  expenditure.  Now  if  it  is  seen  through  the  dream 
that  the  symbolism,  that  is  the  picture  of  the  individual's  interest, 
confines  itself  to  the  simpler,  more  condensed  archaic  form  it  indicates 
that  the  individual  has  abandoned  (regression)  or  has  never  attained 
(fixation)  the  higher  levels.  He  has  no  lack  of  feeling,  of  afifect, 
but  its  ways  of  discharge  are  confined.  The  energy  that  it  represents 
cannot  find  healthy  outlet.  What  more  natural  then  than  that  there 
should  have  resulted  from  fixation  or  regression  to  such  a  level  an 
infusion  of  energy  into  bodily  pathways,  a  refilling  of  old  channels 
which  culture  has  relieved  by  the  long  building  up  of  the  wider  mental 
activity  ? 

These  old  action  pattern  pathways  in  the  somatic  territory 
have  normally  their  sufficient  task.  In  the  well  developed  individual 
the  distribution  of  energy  through  widening  of  the  symbol,  the  "soul" 
or  "spiritual"  development  has  left  the  proper  safe  amount  of  func- 
tioning, of  energy  carriage,  on  any  one  of  them.  If,  however,  they 
receive  such  reanimation  and  reinfusion  from  the  blocking  of  the 
higher  pathways  it  can  readily  be  seen  that  disaster  may  result.  It 
is  the  confined  power  that  destroys   instead  of   running  the   engine. 
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Since  then  it  is  impossible  yet  to  measure  or  accurately  to  locate  the 
causes  of  the  vascular  exudative  phenomena  by  employing  merely 
physical  pathways,  it  is  at  least  justifiable  to  examine  the  psychic 
symbol,  with  all  it  reveals  of  energy  blocking,  the  attempt  to  use  a 
worn  out- way  of  thinking  and  feeling,  the  reaching  toward  environment 
by  a  clumsy  primitive  tool  instead  of  through  an  efficient  modern 
method.  In  the  recognition  of  such  a  symbol  and  in  its  use  as  a 
measurement  we  ought  to  get  some  more  definite  and  comprehensible 
idea  of  the  struggle  the  energy  is  making  and  of  the  ravages  it  is 
causing,  and  why.  Experience  with  the  multiple  sclerotic  patient  in 
psychanalysis  shows  that  this  is  a  handle  whereby  the  problem  can 
be  practically  attacked  with  him  and  wherein  also  he  in  his  reeducation 
can   take  hold  to  make   a   readjustment.'" 

2.  Furthermore,  in  all  of  the  patients  there  was  extremely  violent 
hate  material  under  the  most  forced  repressions.  None  of  the  patients 
had  freed  themselves  from  the  most  infantile  types  of  fixation  on 
father  or  mother  images.  This  might  have  been  surmised  from  the 
characteristic  "hysterical"  personality  of  so  many  of  these  patients, 
using  this  word  in  the  old  sense. 

3.  For  those  who  have  taken  the  time  or  trouble  to  investigate 
the  unconscious  and  are  at  all  acquainted  with  the  present  day  concep- 
tions I  might  add  that  very  marked  sister  and  brother  fixations  were 
present. 

4.  Sadistic  anal  erotic  complexes  were  striking. 

5.  The  unconscious  repressed  narcissistic  homosexual  components 
were  found  in  all  cases. 

In  all  of  the  patients  this  last  had  produced  the  fear  of  the  opposite 
sex  and  had  made  marriage  a  nightmare  or  an  impossibility — but  none 
of  the  patients  had  the  courage  to  risk  social  censure  and  free  them- 
selves from  what  they  projected  as  an  intolerable  burden.  They  thus 
repressed  their  hatred,  and  made  futile  unsuccessful  compensatory 
attempts. 

I  would  like  to  present  very  briefly  one  small  sample  of  the  material 
which  has  given  rise  to  the  summary  of  findings  just  made.  Thus 
one  patient  with  a  marked  paraplegia,  with  foci  in  the  lumbar  cord, 
dreams  the  following  archaic  mythologic  fragment  "of  a  magnificent 
specimen,  half  horse  above  and  half  man  below.  He  is  struck  with 
the  m<ignificence  and  power  of  the  lower  extremities.  This  centaur- 
like being  approaches  a  zvoman  who  fears  him,  but  then  acquiesces 
in  his  intentions,  the  horse  part  of  the  body  having  become  less 
pronounced.     It  approaches  her  from  the  rear  and  would  have  inter- 

16.  Jelliffc:  The  Vegetative  Xervous  .System  and  Dcnuntia  Praecox,  New 
York  M.  J.,  May  26,  1917. 
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course,  but  b\  the  vagina.     There  is  no  orgasm   but   intense   excite- 
ment." 

These  particular  complexes  which  I  have  mentioned  just  now  give 
examples  of   the   intensified   and   compressed   energy   repressed   to  a 
very  low  level,  which  ought  to  be  roused  to  action  to  satisfy  organic 
needs  by  bringing  these   into  relation   with   the   environment.     That 
at   least   is  the  only  healthy  action   of   energy.     Here   the   energy   is 
roused  but  seeks  to  satisfy  itself  with  goals  which  are  no  longer  part 
of  reality,  or  in  relations  which  would  be  no  longer  of  actual  service 
to  the   individual  in  his   adjustment   to  environment.     They   are   the 
substitution  therefore  of  phantasy  rather  than  reality  objects  and  situa- 
tions.    This  does  not  give  outlet  and  must  drive  the  patient  into  the 
direction  of  a  psychosis  or,  as  in  these  cases,  animate  to  excess  body 
channels  of  an  older  level  of  activity.     This  makes  it  necessary  for 
them  to  carry  a  task  which  is  too  heavy   for  them.     Instead  of  the 
lighter  weight  of  function,  then,  which  ordinarily  belongs  to  the  spinal 
cord,   it   is   asked  to   sustain   an   additional   energy   drive   and  breaks 
down.     Enough  of  this  energy,  however,  still  remains  in  the  psychic 
sphere  to  create  the  dream  picture  just  given.     The  very  nature  of 
the  picture  and  the  features  of  the  dream  show  that  it  cannot  become 
the  sufficient  carrier  of  the  energy,  the  pathway  for  its  discharge.     It 
is  true  that  the  dream  is  an  aid  in  itself  to  the  discharge  of  energy 
still  lingering  at  lower  levels  but  only  to  a  limited  extent.     A  more 
helpful  dream  is  one  that  presents  more  of  the  progressive  forward 
tendency   and   is   accompanied   in   the   waking  life  also  by   a  greater 
ability  to  utilize  adult,  highly  cultural   levels   of  activity   for  energy 
discharge.     Notice   at   the   end   of    this    dream   the    indication   of   its 
purely  phantasy,  noneffective  character:    "There    is    no    orgasm    but 
intense  excitement." 

It  can  be  conceived  that  there  was  a  time  in  development  when 
what  we  now  call  the  archaic  level,  a  more  bestial  '*  or  an  animal 
level,  formed  the  highest  cultural  level  of  discharge.  Let  us  say  for 
argument  that  it  was  merely  in  that  period  of  human  history  when 
man's  own  form  was  grosser,  his  attention  to  this  physical  life  less 
modified,  less  refined.  Such  an  archaic  repetition  and  choice  of  animal 
forms  in  the  dream  may  represent  this  more  animal  nature  of  man 
or  even  a  period  when  perhaps  the  life  of  animal  and  man  was 
more  closely  associated  than  now,  and  when  man,  at  least,  like  the 
child  of  today,  felt  less  distinction  in  feeling  and  form  and  individual 
satisfaction  from  the  animals  about  him  than  he  does  today.  He 
attributed  to  the  animal  more  identity  of  experience  and  feeling  than 
would  be  possible  for  the  adult  today.  The  most  humanized  adult 
would  have  to  confess  today  to  some  trace  yet  of  this  amalgamation 
even  in  his  conscious  thought.     Clearer  traces  of  the  strength  of  such 
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an  amalgamation  of  conception,  of  the  admission  of  animals  freely 
to  thought  and  feeling  lie  in  those  tales  of  ancient  Greece  and  Rome 
which  have  been  embodied  so  charmingly  in  Ovid's  writings.  He 
wrote  in  a  later  critical  literary  age,  when  such  beliefs  were  relegated, 
among  the  most  cultured  at  least,  only  to  the  poet's  fancy.  But  he 
really  spoke  of,  and  for,  an  age  that  had  hardly  passed  away.  Early 
belief  had  represented  a  more  serious  mingling  of  human  and  animal 
experiences,  at  least  in  man's  phantasy,  human  desire  seeking  itself  in 
animal  and  through  animal  form.  Poetry,  especially  such  poetry  of 
less  trammeled  Greece,  could  still  take  up  such  desire  and  open  the 
gates  for  much  of  the  energy  expression  which  still  lingered  at  such 
layers.  Today,  however,  energy  that  tarries  at  such  levels  is  blocked. 
Thanks  to  literary  preservation  we  still  have  Ovid  and  perhaps  he 
should  form  more  often  part  of  the  patient's  curriculum  for  reading. 
He  offers  as  it  were  a  horizon  toward  which  the  mind  looks  out  in 
its  efforts  to  broaden  its  vision,  more,  to  broaden  its  scope  of  action. 

The  body's  needs,  our  organic  cravings,  are  very  ancient.  The 
mind  is  the  sum,  a  constantly  increasing  one,  of  feelings  and  reckon- 
ings, thought  permutations  and  communications  concerning  the  needs 
and  the  feelings  associated  with  them.  This  mind  or  psyche  has 
always  been  at  work  casting  and  recasting  symbols  which  represent 
shifting  paleopsychologic  horizons, ^^  widening  vision,  greater  power 
and  greater  satisfaction  through  extension  of  horizons.  The  ability 
to  look  bravely  out  at  each  such  paleopsychologic  horizon  and  then 
mentally  to  cast  and  recast  until  that  is  in  turn  enlarged  into  another, 
represents  progress  and  it  represents  health  and  lessening  of  inner 
tension  through  outer  expression.  Without  this,  thought  and  feeling 
become  caught,  fossilized  in  fixed  layers,  yet  with  this  diiference  from 
geologic  fossils  that  in  the  mental  world  the  fossils  still  live.  The 
unreleased  energy  strains,  struggles,  and  pulls  whatever  of  individual 
striving  and  effort  may  have  escaped  back  to  its  level  or  sorely  divides 
the  individual  so  that  only  partially  effective  activity  is  possible  on 
higher  levels  and  a  large  part  of  the  energy  tears  and  destroys  at 
the  lower  level.  Either  it  is  dragging  at  the  personality  and  forcing 
it  into  separateness  from  the  world  in  the  phantasies  of  a  psychosis 
or  it  is  allowing  its  destructive  activity  on  some  somatic  pathway  as 
in  these  multiple  scleroses  cases. 

Energy  means  dynamic  strength  and  this  must  exercise  itself  in 
one  direction  or  another.  Thus  the  necessity  to  open  the  horizon  and 
then  extend  it  again  and  yet  again,  which  is  the  unending  task  of 
culture  in  the  service  of  perfect  health,  or  perfect  health  in  the  service 

17.  White,  W.  IK.:  The  Contribution  of  Modern  Psj'chiatry  to  General 
Medicine,  Osier  Memorial,  New  York.   1919,  p.   1228. 
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of  culture.  For  this  there  is  no  other  tool  than  the  symbol.  This 
has  been  spoken  of  as  an  instrument  for  measurement,  a  mass  unit. 
It  is  also  a  tool  for  forging  ahead  and  maintaining  the  health  of 
the  whole  personality,  body  and  mind.  By  it  the  mind  for  itself  and 
for  the  body  gathers  up  the  energy,  lifts  it  out  of  its  discarded  level 
of  an  earlier  passing  or  long  passed  culture,  sketches  the  breadth  and 
meaning  of  the  new  level  and  drives  ahead  into  this. 

Just  how  these  compensatory  efforts  were  prevented  from  getting 
out  as  compulsion  neuroses  ^**  or  a  chronic  neurosis  of  some  type 
would  make  an  interesting  field  for  speculation ;  or  looking  at  the 
situation  from  the  point  of  view  of  making  the  body  the  scapegoat 
of  the  spirit.  Why  do  not  these  patients  dissociate  their  conflict — 
develop  a  psychosis  even  if  mild — and  save  the  bodily  structures. 
The  catatonic  makes  an  effort  in  this  latter  direction,  but  even  then 
fails.i^ 

Claude  Bernard  -°  tells  us  that  he  hopes  "some  day  the  time  will 
come  when  the  physiologist,  the  philosopher  and  the  poet  will  talk 
the  same  language  and  understand  each  other."  I  have  often  won- 
dered if  Hawthorne  in  the  "Scarlet  Letter"  had  not  offered  a  striking 
illustration  of  the  partial  fulfillment  of  this  wish  of  the  great  French 
psysiologist  when  he  wrote :  "A  bodily  disease  which  we  often  "think 
of  as  a  thing  apart  and  separate,  may  after  all  be  but  a  symptom  of 
an  illness  in  the  spiritual  part  of  our  nature." 

DISCUSSION 

Dr.  Archibald  Church,  Chicago,  stated  that  he  could  not  sufficiently 
express  his  appreciation  of  the  philosophic  explication  that  Dr.  Jelliflfe  had 
so  interestingly  set  forth,  but  he  confessed  disa,ppointment  that  Dr.  Jelliflfe 
had  not  made  some  reference  to  recent  investigations  as  to  the  spirochetal 
origin  of  multiple  sclerosis  and  the  observations  and  experiments  that  had 
come  forward  in  the  •  last  three  years.  A  spirochete  had  been  discovered  in 
the  tissues  by  at  least  three  independent  and  separately  working  observers, 
and  inoculations  of  the  spinal  fluid  in  lower  animals  had  been  found  to 
produce  conditions  identical  with  multiple  sclerosis.  This  spirochete  was 
somewhat  similar  to  the  spirochete  of  syphilis — a  single,  spiral  form  or  body 
which  terminated  at  either  end  in  a  hairlike  terminal,  and  had  been  sufficiently 
definite  to  have  been   independently  recognized  by  several  observers. 

The  investigation  of  the  subconscious  in  these  cases  was  of  academic 
interest,  but  he  hoped  that,  with  Dr.  Jelliffe's  broad  reach  into  the  literature 

18.  Jelliffe  and  Zenia,  X. :  Psychoanalysis  and  Compulsion  Neurosis,  Psycho- 
anal.  Rev.  7:134  (April)  1920;  Compulsion  Neurosis  and  Primitive  Culture, 
Psychoanal.  Rev.  1:361,  1914. 

19.  Kempf:  Mechanistic  Classification  of  Neuroses  and  Psychoses  Produced 
by  Distortion  of  Autonomic  Affective  Functions,  J.  Nerv.  &  Ment.  Dis.  50:105 
(August)    1919. 

20.  See  Preface  to  Kraus,  Fr. :  Die  allgemeine  und  spezielle  Pathologic  der 
Person,  Klinische  Syzygiologie,  Leipzig:  Thieme,  1919. 
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of  all  lands,  the  Association  might  have  some  information  in  regard  to  this 
alleged   definite  etiologic   factor,  and  prospective  therapy. 

Dr.  William  A.  White,  Washington,  D.  C,  said  that  the  remarks  of  the 
gentlemen  who  had  previously  discussed  the  paper  were  the  sort  of  remarks 
and  the  reason  for  which  the  view  propounded  by  Dr.  Jellifte  had  been 
expressed.  He  had  listened  with  much  interest  to  the  paper  and  was  acquainted 
with  Dr.  JellifTe's  point  of  view.  He  believed  that  the  principles  set  forth  were 
of  immense  importance.  He  also  realized  that  it  was  exceedingly  difficult 
to  have  these  ideas  accepted,  as  was  shown  by  the  discussion  of  the  previ- 
ous speaker.  It  was  his  conviction  that  the  conception  as  a  whole  was  not 
a  difficult  one.     It  was  relatively  simple,  if  it  could  only  be  properly  expressed. 

It  seemed  to  him  that  it  must  be  conceded  that  the  psyche  had  a  history 
which  was  contemporaneous  with  that  of  the  body,  and  that  the  man  could 
not  be  understood  if  we  limited  our  conception  of  him  to  the  period  between 
the  time  of  his  birth  and  the  time  when  he  first  came  under  our  observation. 
The  individual  was  connected  with  his  past  through  the  ages  by  the  phylo- 
genetic  line  of  his  ancestors  and  all  of  those  connections  must  be  expressed 
in  him,  because  the  psychologic  level  of  his  reactions  expresses  total  reactions. 

It  seemed  to  him  a  priori  that  when  there  was  a  serious  organic  defect  in 
a  person,  especially  one  which  was  phylogenetic  in  its  origin,  we  must  neces- 
sarily find,  if  we  know  enough  to  read  the  signs  aright,  some  explanation  of 
that  defect  at  the  symbolic  level.  That  brought  up  the  whole  subject  of 
paleopsychology  which  Dr.  Jelliffe  had  talked  about,  and  the  possibility  of 
archaic  reactions.  If  .we  had  an  individual  whose  machinery  was  archaic, 
his  reactions  must  be  archaic  in  character.  It  was  only  a  question  of  inter- 
pretation as  to  what  we  believed  to  be  archaic,  so  that  we  may  be  sure  that 
the  psychologic  symbols  were  archaic.  There  might  be  some  question  as  to 
whether  the  symbols  that  Dr.  Jelliffe  has  set  forth  were  archaic  in  type,  but 
there  could  be  no  question  that  we  had  them  here,  and  that  their  malignancy 
must  depend  more  or  less  on  their  archaic  character. 

Regarding  the  infectious  origin  of  multiple  sclerosis,  he  had  no  doubt  that 
Dr.  Jelliffe  had  that  in  mind  when  he  spoke  of  the  unity  conception — how 
difficulties  of  adjustment  which  grew  out  of  physical  imbalances  constantly 
accrued  throughout  the  years  until  we  had  certain  changes  of  structure  cor- 
related with  certain  symbols  at  the  psychologic  level.  Here  were  organic 
diseases  and  there  was  constant  friction,  continuous  motor  sets,  which  were 
just  the  thing  that  was  at  the  basis  of  that  individual's  susceptibility  which 
permitted  certain  kinds  of  infection;  so  that  he  could  see  no  antagonism 
between  the  infectious  relation  to  the  multiple  sclerosis  of  spirochete  infection 
and  the  point  of  view  which  Dr.  Jelliffe  had  set  forth.  We  were  dealing  with 
the  question  of  energy  transformation  and  energy  discharge,  and  we  saw 
psychic  reactions  which  must  be  interpreted.  We  could  then  learn  whether 
a  man  had  an  archaic  machine,  or  whether  he  had  damaged  his  machine  by 
too  great  stress.  He  spoke  for  unity  of  the  individual.  He  did  not  believe 
it  was  possible  to  have  any  kind  of  disease,  such  as  multiple  sclerosis,  with- 
out being  able  to  find  some  correlative  symptom  at  the  psychologic  level 
which  fitted  into  the  picture. 

Dr.  Adolf  Meyer,  Baltimore,  supposed  the  difficulty  of  the  situation  arose 
largely  because  one  could  not  help  creating  a  suggestion  of  etiologic  potency 
of  the  facts  which  were  brought  forth  and  emphasized.  He  believed,  how- 
ever, that  at  the  present  state  of  knowledge  it  was  best  to  look  on  these 
things  mainly  as  coexistences;  as  matters  concerning  which  a  sense  of  economy 
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of  the  individual  would  largely  determine  on  what  phases  one  wanted  to 
spend  one's  time  in  the  individual  case.  The  principle  of  the  economy  of 
science  forced  us  to  focus  our  attention  on  the  things  actually  demonstrated. 
One  had  to  determine  whether  one  had  either  part  of  a  vicious  circle,  or 
whether  there  was  .possibly  an  actual  initiative  role.  Whether  that  was  the 
case  in  the  conditions  as  presented  by  Dr.  Jelliffe,  he  did  not  know.  He  did 
not  think  that  he  had  made  his  case  from  that  point  of  view  and  he  did  not 
know  whether  he  intended  to  do  so. 

He  was  not  sure  that  Dr.  White  was  not  rather  maintaining  the  general 
doctrine  of  imity  of  the  organism  than  any  special  conviction  that  we  ought 
to  assume  that  the  presentation  of  Dr.  Jelliffe  had  actually  demonstrated  that 
psychogenic  factors  were  potent  in  multiple  sclerosis.  He  happened  to  come 
from  one  of  the  centers  of  multiple  sclerosis  production.  He  did  not  think 
that  it  was  best  at  present  to  say  that  multiple  sclerosis  selected  persons 
with  archaic  type  of  mind  or  with  anal  erotic  tendencies,  many  of  which  were 
iniquitous.  There  is  the  problem,  which  had  been  discussed,  concerning  the 
infection  of  teeth.  It  was  essential  that  we  should  be  pluralistic,  and  yet 
should  allow  the  sense  of  economy  of  scientific  thought  to  be  rather  intent 
on  the  question :  Does  the  matter  under  discussion  merely  form  an  incident 
or  possibly  part  of  a  vicious  circle,  or  does  it  have  an  actual  etiologic  sig- 
nificance? 

Dr.  Smith  Ely  Jellifke,  in  closing,  said  that  after  Dr.  Church  had  given  him 
credit  for  erudition,  he  could  ill  repay  this  com,pliment  by  confessing  ignor- 
ance of  the  whole  mass  of  recent  literature  concerning  the  finding  of  a  new 
spirochete  in  some  patients  with  multiple  sclerosis.  Of  course,  that  was  an 
old  story.  He  thought  that  Dr.  Church  had  probably  seen  for  the  last  two 
years  in  the  Journal  of  Xei-vous  mid  Mental  Diseases  his  abstracts  of  this 
work,  not  only  of  Kuhn  and  Steiner's  original  claims  but  of  Siemerling  and 
others,  and  vigorous  protests  concerning  the  whole  subject.  In  fact,  in  the 
May  issue  of  the  journal  a  critical  collective  abstract  and  careful  discussion 
of  the  whole  of  Kuhn  and  Steiner's  theory  was  to  be  found.  He  thought  he 
had  made  it  perfectly  clear  that  this  type  of  case  was  outside  of  this  dis- 
cussion; such  types,  or  any  new  ones,  could  he  included  under  the  specific 
infectious  types  of  disseminated  cerebrospinal  disease.  In  reply  to  Dr.  Church, 
he  would  be  discourteous  not  to  acknowledge  the  validity  of  his  point,  but 
he  had  already  excluded  from  his  discussion  that  whole  group.  He  did  not 
know  how  many  multiple  scleroses  might  be  left  after  the  exclusion  of  all 
similar  types  of  infection.  He  was  not  sure  that  we  would  have  any  multiple 
sclerosis  left  if  we  could  go  sufficiently  far  into  all  possible  secondary  factors. 
'That  he  did  not  know,  nor  could  learn  from  any  one  else,  but  he  had  assumed, 
on  the  basis  of  pathologic  findings,  that  a  special  group  characterized  by 
features  belonging  to  the  exudative  diatheses  was  possible.  This  was  the 
group  that  interested  him  in  this  communication  to  which  he  added  the  findings 
he  had  reported. 

In  answer  to  Dr.  Meyer,  he  was  a  thorough  believer  in  the  economy  of 
the  situation.  Naturally,  it  would  be  more  or  less  incidental,  because  should 
he  ask  the  gentlemen  here  how  many  cases  they  had  treated,  there  would  be 
one,  two,  six,  a  dozen  or  more,  excluding  records  of  polyclinic  material,  so 
that  from  the  standpoint  of  time  and  labor,  his  contribution  to  the  problem 
of  multiple  sclerosis  would  be  more  or  less  incidental.  That  was  not  the  point 
in  particular,  but  the  whole  problem  of  the  exudative  diatheses  might  be 
entered  into.     He  might  enlarge  the  conception  and  include  the  whole  group. 


254  SMITH    ELY    JELLIFFE 

In  that  case  we  might  attack  catatonic  brain  swelling,  certain  arthritides,  cer- 
tain skin  exudative  phenomena,  etc.,  and  many  other  conditions  from  a  similar 
point  of  view.  We  find  in  the  realm  of  general  medicine  groups  which  have 
been  classified  under  the  exudative  diatheses,  to  the  study  of  which  the  prin- 
ciples here  brought  forward  might  be  applied.  Here  we  enter  into  many 
problems  of  physical  chemistry,  and  to  his  mind  a  great  deal  of  value  might 
be  thrown  on  these  problems  by  adequate  exploration  of  the  unconscious. 
But  to  confine  his  remarks  to  the  present  communication,  all  he  contended 
was  that  in  certain  cases  of  certain  conditions  called  multiple  sclerosis,  cer- 
tain things  were  found  in  these  patients'  unconscious.  For  those  who  were 
interested  in  the  probing  of  the  unconscious,  deep  sea  fishing  we  may  call  it, 
it  would  be  interesting  and  might  be  important,  to  learn  from  others  the 
results  of  their  "soul  plankton"  findings. 
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Among  the  large  number  of  so-called  neurasthenics,  there  is  a  group 
in  whom  symptoms  relating  to  the  digestive  apparatus  largely  dominate 
the  clinical  picture.  This  group  has  been  classified  by  a  number  of 
writers  as  "abdominal  neurasthenics"  and  the  digestive  troubles  have 
been  attributed,  very  properly  in  most  cases,  to  the  loss  of  tone  in  the 
muscular  and  chemical  activities  of  the  digestive  apparatus  secondary 
to  the  neurasthenia.  As  a  result,  treatment  of  the  abdominal  distur- 
bances has  been  largely  symptomatic,  and  investigation  has  usually 
stopped  short  after  the  examination  of  one  or  two  test  meals  and  stools 
have  revealed  nothing  of  marked  significance. 

With  the  aid  of  stomachics,  sedatives,  cathartics,  irrigations,  and 
other  procedures,  the  digestive  tube  has  been  used  merely  as  a  machine 
for  forced  feeding  in  the  attempt  to  regain  the  general  strength  and, 
in  conjunction  with  the  various  other  therapeutic  measures,  to  restore 
the  nervous  balance. 

A  small  series  of  cases  from  this  group  has  been  studied  with  great 
interest  during  the  last  six  years  and  the  findings  both  from  investiga- 
tion and  from  the  results  of  therapeutic  effort  indicate  a  new  line  of 
attack  which  is  successful  in  selected  cases. 

For  brevity's  sake  a  few  characteristic  case  histories  will  be  sum- 
marized and  permissible  deductions  drawn  from  them. 

REPORT     OF     CASES 

Case  \.— History.— Miss  Bessie  C,  33  years  old,  was  well  until  12  years  of 
age.  Since  that  time  she  had  never  been  robust.  She  had  had  various  chil- 
dren's diseases.  For  years  she  suffered  from  marked  constipation,  alternating 
with  cramps  and  diarrhea.  In  1910  she  was  operated  on  for  "chronic  appen- 
dicitis." The  appendix  was  not  found,  but  a  large  lymph  gland  was  removed 
from  the  cecal  region  and  was  reported  to  be  tuberculous.  Since  1913  onward 
she  had  had  irregular  attacks  characterized  by  loss  of  consciousness,  followed 
by  abdominal  pain,  nausea,  vomiting  and  marked  prostration.  She  became  a 
chronic  invaUd,  spending  much  of  her  time  in  bed.  She  could  assume  no  regular 
duties  in  life,  because  of  headaches,  lack  of  stamina  and  abdominal  disabilities. 
She  was  seen  by  many  consultants  who  labeled  her  "neurasthenic  and  hypo- 
chondriac."   She  became  progressively  worse. 

Physical  Examination.— In  the  fall  of  1916  she  was  placed  in  the  care  of  Dr. 
Malcolm  Goodridge.  He  found  that  she  was  of  small  size,  slender,  fairly  well 
nourished  and  that  she  had  good  color.  (She  had  just  finished  a  three  months' 
stay  at  a  sanatorium.)  Other  findings  were  hemoglobin,  100  per  cent. ;  red  cells, 
6.187,000;  white  cells,  10,000;  polymorphonuclears,  70  per  cent.     Head,  mouth, 
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lungs,  heart  and  urine  were  negative.  Stomach,  100  c.c.  retention  3  hours 
after  200  c.c.  meal ;  achlorhydria.  Stools  were  negative.  The  abdomen  was 
somewhat  distended  with  gas,  and  showed  the  scar  of  the  appendix  operation. 
There  was  a  fairly  marked  tenderness  over  the  right  iliac  region  with  gurgling 
of  gas  on  pressure.  There  was  also  tenderness  in  the  right  hypochondrium  near 
the  ninth  cartilage  and  just  to  the  right  of  the  median  line  in  the  epigastrium. 
The  stomach  was  considerably  enlarged. 

Roentgenograms  revealed  a  large  "fish-hook"  stomach  with  the  greater  curva- 
ture below  the  brim  of  the  true  pelvis ;  the  duodenum  fixed  high  up  under  the 
liver  with  sharp  angulation  between  the  first  and  second  portions  and  with 
distortion  of  the  cap.  The  cecum  was  dilated  and  descended  into  the  true 
pelvis.    The  hepatic  flexure  was  fixed  high  and  angulated  near  the  duodenum. 

Consideration  of  the  clinical  history  and  the  objective  findings,  especially 
the  enlarged  stomach  with  retention,  the  high  fixation  and  distortion  of  the 
duodenum,  the  high  fixation  and  kinking  of  the  hepatic  flexure  with  marked 
dilation  of  the  cecum  and  stasis  in  the  ileum,  led  both  Dr.  Goodridge  and  myself 
to  feel  that  the  anatomic  distortions  caused  the  abdominal  symptoms  and  that 
the  neurasthenia  had  resulted  from  the  oft  repeated  pains  and  continued  toxic 
absorption. 

Treatment  and  Course. — She  was  operated  on  Oct.  20,  1916,  under  ether 
anesthesia.  A  transverse  right  rectus  incision  was  made  4  cm.  above  the 
umbilicus.  The  findings  were  enlarged  stomach,  freely  movable,  reaching  well 
over  into  the  right  flank,  then  turning  backward,  upward  and  inward  to  the  place 
where  the  summit  of  the  duodenum  was  held  fast  to  the  proximal  third  of  the 
gallbladder  by  a  double  fold  of  peritoneum  which  kinked  and  compressed  it. 
This  double  fold  passed  over  the  duodenum  down  to  the  hepatic  flexure,  which  it 
also  held  high  and  kinked.  Neither  duodenum  nor  flexure  could  be  displaced 
downward.  This  double  fold  was  divided  transversely  and  the  duodenum  and 
hepatic  flexure  mobilized  downward  so  that  kinks  and  compression  were  relieved. 
The  gallbladder  was  normal  except  for  attachment  of  the  double  fold.  Adhesions 
between  the  omentum  and  the  scar  of  the  previous  operation  were  separated.  A 
small  retrocecal  appendix  was  found  and  removed.  There  were  no  signs  of 
tuberculous  infection  in  the  ileocecal  region.  A  Jackson's  membrane  of  mod- 
erate size  which  kinked  and  compressed  the  ascending  colon  was  divided  and 
the  colon  mobilized.  The  wound  was  closed  and  she  was  returned  to  bed  in  good 
condition. 

Recovery  was  uneventful  and  comfortable.  She  remarked  that  a  "dragging 
sensation"  always  present  in  the  epigastrium  had  disappeared.  Healing  was  by 
primary  union  and  skin  sutures  were  taken  out  on  the  sixth  day.  She  took  food 
freely  and  with  relish  after  the  first  few  days  and  without  her  customary  pains 
and  flatulence. 

Two  months  after  the  operation  she  reported  she  had  had  no  abdominal 
disturbance  and  had  gained  much  in  weight  and  color. 

Sixteen  months  after  operation  she  reported  that  she  never  had  any  dis- 
comfort after  food  unless  she  was  extremely  tired;  she  was  troubled  with  gas 
only  at  rare  intervals ;  she  could  eat  all  kinds  of  food  and  was  moderately 
constipated.  During  this  interval,  for  several  months  continuously,  when  her 
father  and  mother  were  both  ill,  she  managed  the  household  and  helped  with 
the  nursing,  doing  far  more  in  the  way  of  continuous  physical,  mental  and 
emotional  effort  than  she  had  ever  been  able  to  do  in  the  preceding  six  years. 
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At  the  end  of  two  and  three-quarters  years  she  reported  that  her  digestion 
was  absolutely  normal  and  her  strength  and  capacity  for  steady  work  "decidedly" 
increased.  She  had  some  headaches  and  Occasional  constipation.  During  the 
last  six  months  of  this  period  she  had  felt  better  than  at  any  time  in  years. 

Case  2.—Hutory.—M.v.  W.  T.  J.,  Jr.,  27  years  old,  was  well  until  he  was  26 
years  old,  when  he  developed  a  marked  nervous  breakdown  in  the  fall  of  1916. 
In  January,  1917,  he  had  influenza  twice,  followed  by  profound  neurasthenia. 
After  two  months  of  quiet  outdoor  life  in  the  South  he  improved  considerably. 
He  then  entered  the  Plattsburg  training  camp,  but  after  a  month  was  discharged 
because  of  "recurrent  neurasthenia."  He  was  then  carefully  examined  by  Dr. 
Walter  Niles. 

For  over  a  year  he  had  been  much  troubled  with  belching  and  flatulence, 
which  was  not  accompanied  by  pain.  His  appetite  was  good  and  his  bowels 
moved  daily.  Often  he  had  a  sensation  of  weight  after  eating.  His  chief  com- 
plaint was  dull  headache,  loss  of  memory  and  initiative,  profound  lassitude, 
mental  depression  and  attacks  of  hysterical  weeping.  He  was  inca,pable  of 
carrying  on  his  work  as  a  lawyer. 

Physical  ExanvitMtion.—lie  was  a  tall,  slender,  dark  skinned,  sallow  man. 
Examination  of  the  head,  throat  and  chest  was  negative.  The  blood  pressure 
was  144  mm.  The  abdomen  was  normal  in  contour  and  mobility  and  was 
moderately  tympanitic  everywhere.  The  sigmoid  was  slightly  tender.  Slightly 
to  the  inner  side  of  the  right  anterior  superior  spine  and  about  4  cm.  below  its 
level  was  a  localized  spot  of  extreme  tenderness,  associated  with  muscular 
spasm.  To  the  right  of  the  median  line  in  the  epigastrium  was  an  area  of 
definite  but  moderate  tenderness. 

Roentgenograms  demonstrated  a  fish-hook  stomach  with  the  antrum  well  over 
to  the  right  of  the  spine.  It  showed  no  deformity  in  outline  and  peristalsis  was 
vigorous.  The  stomach  was  em.pty  in  three  hours.  The  first  portion  of  the 
duodenum  was  of  average  size,  with  smooth  edges  and  no  sign  of  ulcer.  It  was 
fixed  high.  Eight  hours  after  eating  there  was  slight  retention  in  the  ileum. 
Thirty-six  hours  after  eating  90  per  cent,  of  the  meal  had  been  discharged.  The 
cecum  was  deep  in  the  pelvis,  from  which  it  could  not  be  dislodged,  and  it  was 
tender.  The  urine  was  clear,  acid,  specific  gravity  1.029,  with  a  faint  trace  of 
albumin  and  no  sugar.  Microscopic  examination  was  negative.  Findings  of 
the  stool  were  negative;  gram-positive  bacteria,  25  per  cent.;  gram-negative, 
75  per  cent. 

Treatment  and  Course.— Ut  was  operated  on  Nov.  27,  1917,  under  ether 
anesthesia.  A  transverse  right  rectus  incision  was  made  about  5  cm.  above 
the  umbilicus.  The  findings  were:  Stomach  and  pylorus  free  from  ulcer  or 
inflammation,  duodenum  fixed  high  to  the  proximal  4  cm.  of  the  gallbladder  by 
a  double  fold  of  peritoneum  which  caused  definite  kinking  of  the  duodenum  at 
the  junction  of  the  first  and  second  portions.  The  gallbladder  was  normal  except 
for  the  fold  running  to  the  duodenum.  The  liver  was  normal.  The  ascending 
colon  was  compressed  by  a  Jackson's  membrane.  The  cecum  was  nonadherent, 
dilated  and  had  attached  to  it  an  appendix  about  8  cm.  long,  irregular  in  caliber 
and  with  one  considerable  enlargement  (fecal  concretion)  at  about  its  middle. 
The  remainder  of  the  abdominal  contents  were  normal. 

The  procedure  was :  Division  of  the  duodenal  membrane,  mobilization  of  the 
duodenum  downward  (5  cm.)  with  whipstitching  of  the  raw  edges ;  division  of 
Jackson's  membrane  with  release  of  the  ascending  colon.;  appendectomy,  with 
inversion  of  stump;  closure  of  wound  by  layer  sutures 
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Recovery  was  uneventful,  and  he  rapidly  regained  his  health.  He  joined  a 
naval  cadet  camp  and  went  through  the  hard  training  without  the  least  troube. 
His  various  neurasthenic  and  hysterical  symptoms  disappeared  within  a  month  of 
his  operation  and  have  never  recurred. 

On  Jan.  24,  1920,  he  reported  that  he  had  been  back  at  business  since  his 
discharge  from  the  navy,  that  he  was  full  of  energy  and  initiative  all  the  time, 
was  never  tired  and  felt  better  than  ever  before  and  had  gained  30  pounds. 

Case  2>.— History.— U.ts.  T.  N.,  39  years  old,  as  a  child  had  children's  dis- 
eases. She  had  also  been  subject  to  attacks  of  abdominal  pain  at  irregular 
intervals  since  childhood,  chiefly  in  the  right  lower  quadrant.  These  pains 
were  of  short  duration,  but  were  prolonged  by  walking.  Five  years  ago  these 
attacks  became  more  severe.  The  last  one  occurred  in  June,  1917.  Her  periods 
had  always  been  normal.  She  had  two  children,  10  and  SVs  j'ears  old.  Her 
a,ppetite  was  fair,  food  caused  no  pain,  but  she  had  much  flatulence,  and  was 
only  occasionally  constipated.  She  suffered  frequently  from  severe  headaches ; 
tired  out  quickly  and  completely  and  was  unstable  in  her  nervous  system  and 
self  control.     She  had  become  progressively  worse  during  the  last  two  years. 

Physical  Examination. — She  was  a  tall,  thin,  sallow,  irritable  woman,  weigh- 
ing 110  pounds.  Examination  of  the  heart,  lungs  and  urine  were  negative,  as 
also  was  bimanual  pelvic  examination.  The  abdominal  wall  was  flat,  minus 
subcutaneous  fat,  and  moved  normally  in  respiration.  The  sigmoid  was  spastic 
and  moderately  tender  to  pressure.  Pressure  along  the  colon  upward  and  to  the 
right  caused  much  gurgling  of  gas,  but  no  pain  until  the  right  ninth  costal 
cartilage  was  reached,  where  there  was  localized  tenderness.  The  cecum  was 
much  distended.  There  was  extreme  tenderness  over  an  area  2  by  1  cm.  about 
naif  way  from  the  right  anterior  superior  spine  to  the  umbilicus.  As  her 
appendix  had  to  be  removed,  it  seemed  unnecessary  to  subject  her  to  the  trouble 
and  expense  of  a  barium  series  of  the  gastro-intestinal  tract,  as  complete 
exploration  could  be  done  when  the  appendix  was  removed. 

The  diagnosis  was  chronic  appendicitis ;  probable  Jackson's  membrane. 

Treatment  and  Course. — She  was  operated  on  Dec.  4,  1917,  under  ether  anes- 
thesia. A  transverse  incision  was  made  of  the  right  rectus,  2  cm:  above  the 
umbilicus.  The  findings  were :  The  stomach  was  greatly  distended  and  crowd- 
ing over  into  the  right  flank;  there  was  no  ulcer.  The  duodenum  was  kinked 
and  held  high  by  a  short  double  fold  of  peritoneum  running  from  it  to  the 
proximal  end  of  the  gallbladder  and  also  by  firm,  thick  adhesions  running  to 
the  undersurface  of  the  righ*  lobe  of  the  liver,  2  cm.  to  the  right  of  the  gall- 
bladder. The  liver  and  gallbladder  otherwise  were  normal.  The  right  kidney 
?\-as  freely  movable.  The  appendix  was  pathologic,  running  upward  and  inward 
behind  the  cecum.  Jackson's  membrane  extended  from  just  above  the  cecum  to 
the  hepatic  flexure,  where  there  was  a  thick,  short  band,  kinking  and  compressing 
and  holding  the  flexure  high.  The  uterus  was  normal.  The  right  ovary  was 
quite  fibrou's  and  had  a  firm  nodular  growth  at  its  hilus.  The  left  ovary  was 
one  cyst. 

The  following  procedure  was  used :  Division  of  membrane  and  adhesions 
binding  duodenum  to  gallbladder  and  liver;  mobilization  of  the  duodenum  down- 
ward 4  cm. ;  raw  edges  whipstitched ;  appendectomy,  with  inversion  of  stump ; 
division  of  Jackson's  membrane  with  mobilization  of  the  colon;  double  oophor- 
ectomy, one  ovary  being  a  cyst  and  the  other  showing  a  probable  beginning 
malignancy.    The  wounds  were  closed  by  layer  sutures. 

Convalescence  was  uneventful;  the  wounds  healed  by  primary  union  and  the 
patient  returned  home  on  the  nineteenth  day.  She  was  given  endocrine  therapy 
from  the  fourth  day  after  operation. 
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After  five  months  she  reported  that  she  was  feeling  well  and  was  slowly 
gaining  weight.  After  eighteen  months  she  was  maintaining  her  improvement 
in  color,  weight,  digestion,  strength  and  capacity  for  sustained  effort.  She  has 
recovered  her  nervous  balance. 

Case  4. — History. — Miss  Jean  W.,  17  years  old,  was  said  to  have  had  typhoid 
when  3  years  old  and  since  that  time  had  been  subject  to  bronchitis.  In  1910 
she  was  operated  on  for  hernia  and  had  not  been  well  since,  suffering  from 
severe  headaches,  anorexia,  constipation,  nervous  depression,  backaches,  cold, 
clammy  hands  and  feet,  insomnia  and  entire  lack  of  stamina.  She  was  troubled 
with  constant  flatulence,  by  a  sense  of  fulness  after  eating  small  amounts  of 
food  and  by  pain  two  hours  after  eating.  Her  periods  were  regular,  profuse  and 
painful,  necessitating  rest  in  bed. 

She  was  studied  by  Dr.  F.  S.  Meara,  who  reported  the  following  results : 
Blood:  hemoglobin,  81  per  cent.;  color  index,  0.8  per  cent.;  red  blood  cells, 
4,740,000;  white  blood  cells,  6,900;  polymorphonuclears,  45  per  cent.;  lympho- 
cytes, 46  per  cent.  Urinalysis:  The  urine  was  acid;  the  specific  gravity  was 
1.018;  there  was  a  faint  trace  of  albumin  and  no  casts.  The  stools  were  nega- 
tive; gram-positive,  15  per  cent.;  gram-negative,  85  per  cent.  Lungs  and  heart 
were  negative. 

She  was  tall  for  her  age,  thin,  and  fairly  nourished.  The  abdominal  wall 
was  thin  and  retracted,  but  moved  normally  with  respiration.  The  stomach  was 
enlarged  down  to  the  umbilicus.  The  sigmoid  was  spastic  and  moderately 
tender.  There  was  distinct  tenderness  and  resistance  just  to  the  left  of  the 
median  line  about  3  cm.  above  the  navel ;  also  at  a  point  6  cm.  within  and  2  cm. 
above  the  level  of  the  right  anterior  superior  spine.  Otherwise  the  findings  of 
the  abdominal  examination  were  negative.    Her  hands  and  feet  were  cold. 

Roentgenograms  showed:  Marked  gastroptosis,  the  greater  curvature  being 
below  the  sacral  promontory;  six  hours'  retention  of  barium;  no  sign  of  ulcer; 
retention  in  the  duodenum  with  signs  of  obstruction  at  the  duodenojejunal  angle. 
The  appendix  visualized  early,  segmented  and  retained  the  barium  throughout 
the  period  of  investigation  (forty-eight  hours).  The  colon  was  slow  in  empty- 
ing, the  cecum  was  club-shaped  and  showed  retention.  The  ileocolic  valve  was 
incompetent. 

Treattnent  and  Course. — Operation  was  advised  and  accepted  on  the  basis  of 
the  obvious  disturbance  of  the  appendix  and  duodenojejunal  angle.  The  oper- 
ation was  performed  May  30,  1918,  under  ether  anesthesia.  A  transverse  incision 
of  the  right  rectus  was  made  just  above  the  umbilicus. 

The  findings  were :  The  stomach  was  normal  except  for  enlargement  and 
adhesion  between  the  pyloric  antrum  and  the  transverse  colon.  Pylorus  and 
beginning  duodenum  were  normal,  except  that  they  were  dilated.  The  duodeno- 
jejunal angle  was  pulled  upward  and  to  the  left  by  a  strong  peritoneal  fold 
which  caused  marked  angulation  and  obstruction.  There  were  several  enlarged 
lymph  glands  among  the  superior  mesenteric  vessels  near  the  angle.  A  broad 
thick  Jackson's  membrane  enveloped  the.  cecum,  ascending  and  beginning  trans- 
verse colon,  causing  compression  and  kinking.  The  appendix  was  10  cm.  long, 
segmented  and  nonadherent.  There  was  a  calcareous  gland  in  the  ileocecal 
angle.    The  pelvic  organs  and  kidneys  were  normal. 

The  following  procedure  was  used :  Plastic  release  of  the  duodenojejunal 
angle  which  came  down  5  cm.;  removal  of  the  lymph  gland  for  pathology; 
release  of  the  colon  from  Jackson's  membrane;  appendectomy,  with  inversion 
of  the  stump;  removal  of  the  calcareous  lymph  node.  The  wound  was  closed 
by  layer  sutures. 
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Recoverj'  was  uneventful  except  for  a  stitch  abscess  in  the  skin.  On  the 
twenty-third  day  she  left  the  hospital  feeling  better  than  for  months.  The  lymph 
nodes  were  reported  as  showing  simple  chronic  inflammation.  Five  months 
later  her  physician  reported  great  improvement  in  every  way.  Twenty-four 
months  later  she  reported  marked  improvement  in  appetite  and  ca,pacity  to  take 
general  diet.  She  was  occasionally  troubled  with  gas  and  constipation.  Her 
capacity  to  do  things  was  greatlj^  increased. 

SUMMARY     AND     CONCLUSION 

These  four  cases,  briefly  summarized,  were  selected  from  a  larger 
series  to  illustrate  varying  phases  of  the  problem. 

The  patient  in  Case  1  had  had  a  prolonged  history  of  abdominal 
pain  and  digestive  disturbance,  on  which  the  neurasthenic  condition  had 
been  engrafted  and  finally  became  the  predominating  feature  in  the 
minds  of  many  of  the  consultants.  The  patient  in  Case  2,  who  had  had 
little  digestive  disturbance  beyond  flatulence  and  that  without  constipa- 
tion, suddenly  developed  a  neurasthenia,  apparently  idiopathic,  which 
was  greatly  increased  by  influenza.  For  a  year  he  had  had  various 
treatments  without  result.  The  patient  in  Case  3  also  had  few  symp- 
toms relating  to  the  digestive  tract,  except  flatulence  and  occasional 
constipation.  Her  neurasthenia  came  on  gradually  during  several 
years,  was  associated  with  lack  of  mental  balance  and  probably  with 
disturbance  of  the  endocrine  system.  The  patient  in  Case  4  had 
never  been  robust  and  developed  a  profound  neurasthenic  condition 
following  a  simple  herniotomy.  In  her  case  the  neurasthenic  and 
abdominal  symptoms  developed  simultaneously  and  were  about  equally 
prominent  over  a  period  of  eight  years. 

All  four  of  these  patients  had  been  under  the  care  of  competent 
internists  for  from  one  (Case  2)  to  eight  years,  and  were  given 
repeated  rest  cures  and  6ther  treatment,  under  which  they  improved 
only  to  slide  back  on  attempting  to  take  up  their  duties  in  life.  Finally 
a  painstaking  examination  of  the  digestive  apparatus  indicated  what 
proved  to  be,  in  these  cases,  the  chief  underlying  cause  of  the  illness. 
The  nerve  exhaustion  was  apparently  secondary  to  the  absorption  of 
toxins  from  the  digestive  canal,  and  it  is  my  belief  that  the  formation  of 
these  toxins  largely  resulted  from  mechanical  interference  Avith  the 
normal  motility  of  the  digestive  canal. 

It  is  worthy  of  notice  that  in  each  case  there  was  a  high  obstruction 
and  a  low  obstruction.  The  high  obstruction  resulted  from  kinking  and 
compression  of  the  duodenum  by  a  Harris  band  from  gallbladder  to 
duodenum  in  Cases  1,  2  and  3,  and  from  kinking  of  the  duodenojejunal 
angle  in  Case  4.  The  low  obstruction  in  each  case  resulted  from  con- 
striction and  angulation  of  the  ascending  colon  and  hepatic  flexure  by  a 
Jackson's  membrane.  In  each  case  the  appendix  was  definitely 
pathologic. 
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In  this  type  of  case,  examination  of  the  gastric  contents  seldom 
gives  any  information  of  value  except  as  to  the  presence  or  absence  of 
retention.  Likewise,  examination  of  the  stools  seldom  gives  informa- 
tion of  value. 

The  diagnosis  depends  on  the  manual  examination  of  the  abdomen, 
showing  tenderness  over  the  appendix,  ascending  colon,  hepatic  flexure, 
gallbladder  and  pylorus  or  duodenojejunal  angle,  or  showing  distention 
of  the  cecum,  or  distention  and  ptosis  of  the  stomach  or  dilatation  of 
the  duodenum.     These  may  occur  in  varying  combinations. 

These  findings  are  verified,  amplified  or  modified  by  the  roentgen 
series.  A  series  to  be  of  any  value  must  be  made  by  a  man  skilled  in 
determining  the  times,  attitudes  and  numbers  of  plates  to  be  taken,  and 
also  in  interpreting  the  plates  and  the  results  of  fluoroscopy,  which  is 
one  of  the  essential  elements  of  a  proper  roentgen  examination. 

When  an  accurate  diagnosis  is  made,  a  properly  planned  surgical 
procedure  usually  gives  a  prompt  and  permanent  relief  to  the  digestive 
disturbances  and  rapid  recovery  from  the  associated  neurasthenia. 

The  obvious  deduction  from  the  facts  presented  is  that  a  complete 
examination  should  be  made  of  the  digestive  tract  of  every  neuras- 
thenic. In  a  certain  proportion  of  cases  surgery  Avould  ofifer  a  short 
cut  to  recovery. 

DISCUSSION 

Dr.  Walter  Timme,  New  York,  said  that  the  cases  cited  by  Dr.  Taylor 
were  of  extreme  interest,  especially  to  those  who  had  done  work  on  the 
abdominal  sym.pathetic.  They  bore  out  very  well  the  surgical  part  of  the 
picture  which  neurologists  had  looked  for.  Some  years  ago  he  had  done  some 
experimental  work  on  animals  along  this  line.  This  work  was  divided  into  two 
groups;  in  one  he  diminished  the  vagus  activity  by  ligating  the  abdommal 
vagus  just  before  it  entered  the  diaphragm;  in  the  other  series  he  ligated  a 
great  many  branches  of  the  sympathetic.  By  these  means  he  produced  arti- 
ficially, respectively,  sympathicotonic  and  vagotonic  states.  He  obtamed 
interesting  results  in  the  animals;  these  resuUs  resembled  those  seen  by 
Dr.  Taylor  in  man.  In  the  animals  in  which  the  sympathetic  filaments  were 
tied  off,  the  work  was  done  so  that  only  part  of  the  conduction  was  interfered 
with.  The  abdomen  was  then  closed  and  the  animals  allowed  to  live  three 
or  four  months.  In  those  cases  in  which  the  vagus  was  allowed  to  be  free 
a  condition  of  general  .ptosis  was  found  in  the  abdominal  organs,  a  high 
degree  of  motility,  lack  of  tone,  a  lack  of  rotundity  of  the  abdominal  muscles 
and  malposition  of  all  of  them.  The  animals  were  killed  one  and  a  half 
hours  after  the  ingestion  of  food,  and  the  stomach  was  found  practically 
empty.  In  those  cases  in  which  the  vagus  was  tied  off,  the  stomach  and  the 
large  colon  were  increased  in  size,  and  their  walls  hypertrophied.  With  this 
dilatation  and  hypertrophy  there  were  all  manner  of  kinks  in  various  portions 
of  the  ascending  colon  and  the  sigmoid,  with  pronounced  enlargement.  In 
those  animals  there  had  been  retention,  that  is,  six  hours  after  ingestion  of 
a  full  meal  the  stomach  contents  were  still  in  the  stomach,  there  was  very 
little  motility,  and  conditions  were  obtained  much  like  those  Dr.  Taylor  found 
in    man. 
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With  these  disturbances    in  the  vagus   and   sympathetic   in  man,  there  are 
certain  vasomotor  and  blood  .pressure  alterations  which  are  allied  to  fatiga-  ■ 
bility,  low  carbon  dioxid  tension  and  blood  sugar  disturbances ;   and  there  is 
a  condition  which  has  been  dubbed  by  many  as  "abdominal  neurasthenia." 

The  condition  which  was  produced  artificially  by  ligating  is  frequently 
caused  by  various  procedures,  that  is,  any  torsion  of  the  diaphragm  in  mal- 
position may  cause  torsion  and  pinching  of  the  vagus,  and  may  produce  the 
same  symptoms  that  were  brought  about  artificially.  Second,  toxins  affecting 
the  suprarenal  glands  may  do  almost  as  much  toward  blocking  the  sympa- 
thetic, and  there  results  a  train  of  symptoms  referable  to  the  suprarenals 
plus   the  gastro-enterologic   findings. 

If  that  condition  is  seen  early  enough,  that  is,  before  the  adhesions  due 
to  ptoses  are  formed,  a  great  deal  can  be  done  therapeutically.  After  the 
adhesions  are  formed,  we  must  proceed  surgically,  and  relieve  the  conditions 
produced  by  the  kinks  and  adhesive  bands.  If  it  is  realized  that  these  condi- 
tions of  pain,  hyperacidity,  vomiting,  loss  of  weight,  general  depression  and 
fatigability  may  be  produced  by  such  an  actual  terminal  local  condition  as 
that  described  by  Dr.  Taylor,  we  are  in  a  fair  way  toward  relieving  many 
of  the  patients  that  create  a  great  deal  of  disturbance  in  our  life.  They  are 
referred  to  us  usually  with  a  letter  something  like  this :  "The  patient  whom 
I  am  sending  you  with  this  note  is  a  young  lady  who  for  the  past  four 
years  has  had  vomiting  with  attacks  of  pain.  She  has  had  three  operations. 
We  removed  her  appendix  and  her  gallbladder,  and  then  we  took  out  her 
ovaries  and  uterus,  and  now  the  poor  girl  has  nothing  left — not  even  hope. 
Please  help  us  out."  These  cases  are  becoming  more  frequent,  but  because 
many  surgeons  recognize  the  true  situation,  we  now  frequently  see  them 
before  operation   is   necessary. 

Dr.  Timme  thought  that  Dr.  Taylor's  work  should  be  noted  and  that 
further  work  in  this  field  would  be  productive  of  much  good. 

Dr.  Smith  Ely  Jelliffe,  New  York,  said  that  Dr.  Timme's  narration  of 
his  patient  reminded  him  of  approximately  50  per  cent,  of  his  own.  They 
came  to  him  with  no  ovaries,  no  teeth,  no  intestines,  no  hope,  no  pocketbook, 
no  anything — and  then  he  was  expected  to  put  them  on  their  feet.  He  did  not 
always  do  it,  naturally;  but,  working  along  the  lines  that  Dr.  Timme  had 
already  indicated,  that  is,  with  the  concepts  of  the  physiology  of  the  vege- 
tative nervous  system  and  with  the  belief,  which  he  did  not  mention  but 
which  he  knew  he  sustained,  that  emotions  may  act  exactly  like  toxins,  he 
had  cured  some  of  the  people  who  did  not  have  anything  left  inside  of  them 
after  the  surgeons  had  tried  to  cut  disease  out  of  the  body. 

Dr.  Alfred  S.  T.wlor,  in  closing,  said  the  essential  point  of  the  paper  w-as 
that  these  patients  had  been  suffering  from  the  effects  of  organic  anomalies 
that  would  prevent  therapeutic  treatment,  in  the  way  of  internal  medicine, 
from  working  satisfactorily.  There  was  a  mechanical  blocking  of  partial 
degree  in  every  one  of  them,  obvious  in  the  roentgen-ray  examination  and 
confirmed  on  the  operating  table.  The  correction  of  these  mechanical  diffi- 
culties resulted,  without  other  treatment,  in  an  entire  clearing  up  of  the 
various   nervous  disorders,   together  with   the   digestive   disturbances. 

He  knew  it  was  unpopular  to  refer  to  intestinal  toxemia  and  similar  states 
of  the  intestinal  tract,  and  appreciated  how  many  ills  had  been  laid  at  its 
door  without  good  reason.  However,  if  there  were  any  blocking,  even  if 
not    complete,    if    there    were    slight    disturbances    of    the    digestive    processes 
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every  minute  of  the  twenty-four  hours,  it  was  easy  to  believe  that  they 
influenced  the  nervous  system  delcteriously,  and  that  if  corrected,  the  dis- 
turbances, both  of  digestion  and  of  the  nervous  system,  would  disappear. 
The  only  conclusion  he  would  like  to  draw  from  the  presentation  of  these 
cases  was  not  that  one  can  cure  every  case  of  neurasthenia  with  these  procedures, 
but  that  in  treating  a  case  of  neurasthenia  with  abdominal  symptoms  it  was  only 
fair  to  the  patient  to  make  a  roentgen-ray  examination  of  his  digestive  tract  to 
find  out  wheher  there  was  something  organic  tliat  might  be  corrected,  and  then 
to  be  guided  by  the  findings. 
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Pain  and  anesthesia  of  the  face  preceding  the  onset  of  deafness 
possess  a  significance  that  is  not  always  appreciated.  These  symptoms 
are  usually  caused  by  a  tumor  involving  the  gasserian  gangHon.  Neo- 
plasms of  the  gasserian  ganglion  invariably  give  rise  to  pain  or  cause 
objective  disturbances  of  sensation;  these  symptoms  appear  early  and 
precede  the  onset  of  deafness,  or  at  least  they  are  manifest  before 
deafness  becomes  discernible. 

The  gasserian  ganglion  lies  on  the  anterior  surface  of  the  petrous 
portion  of  the  temporal  bone,  and  is,  therefore,  situated  within  the 
middle  cranial  fossa;  it  is  separated  from  the  posterior  fossa  by  the 
dura,  which  is  firmly  attached  along  the  crest  of  the  petrous  portion 
of  the  temporal  bone.  Furthermore,  the  ganglion  is  enveloped  above 
and  below  by  the  dura  itself.  For  these  reasons  fibromatous  tumors 
growing  from  the  acoustic  nerve  in  the  cerebellopontile  angle  generally 
give  rise  to  deafness  as  an  early  symptom  and  are  not  prone  to 
extend  far  enough  forward  to  encroach  on  the  structure  lying  within 
the  middle  cranial  fossa. 

I  have  been  unable  to  find  records,  drawn  from  reliable  sources, 
of  a  single  case  of  tumor  arising  from  the  cerebellopontile  angle  in 
which  disturbances  of  hearing  did  not  constitute  an  early  sign.  If 
this  symptom  does  not  occur  at  some  time  during  the  course  of  the 
disease,  the  diagnosis  of  tumor  in  the  cerebellopontile  angle  is  ren- 
dered extremely  doubtful. 

In  an  article  on  intracranial  tumors  pubHshed  in  1916,^  I  referred 
to  the  importance  of  ascertaining  the  exact  order  in  which  symptoms 
arise  in  cases  of  intracranial  tumor,  and  called  attention  to  the  fact 
that  at  times  a  particular  type  of  tumor  is  encountered  that  grows 
from  the  dura  at  the  base  of  the  brain  in  the  middle  and  posterior 
cranial  fossa,  frequently  involving  the  bones  of  the  skull ;  it  does 
not  infiltrate  the  brain  substance,  but  does  involve  the  cranial  nerves. 
Tumors  of  this  type  are  generally  endotheliomas  and  are  occasionally 
associated  with  cystic  formations.     They  may  arise  from  the  region 

1.  Cadwalader,  W.  B.:  Intracranial  Tumors,  J.  Nerv.  &  Ment.  Dis.  44:11 
CJuly)    1916. 
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of  the  gasserian  ganglion  and  extend  back,  appearing  as  a  flat,  slowly 
growing  mass,  subsequently  involving  the  seventh  and  eighth  nerves, 
giving  rise  to  symptoms  that  resemble  those  of  true  fibromatous 
tumors,  which  spring  from  the  eighth  nerve  in  the  cerebellopontile 
angle.  Unlike  these  tumors,  however,  pain  in  the  face  is  a  con- 
spicuous symptom. 

Owing  to  the  tendency  of  these  tumors  to  infiltrate  the  temporal 
bone,  attempts  at  removal  can  hardly  be  attended  with  success. 

REPORT     OF     A     CASE 

The  case  report  presented  is  instructive  because  it  tends  to  confirm  the 
correctness  of  the  deductions  made  from  my  former  observations.  Pain  in 
the  face  followed  by  anesthesia,  or  anesthesia  dolorosa,  in  the  fifth  nerve 
distribution  was  the  most  striking  clinical  symptom,  and  proved  to  be  the  most 
important  localizing  sign.  Tinnitus  and  partial  deafness  developed  later. 
Symptoms  of  intracranial  pressure  were  absent.  A  diagnosis  of  intracranial 
tumor  growing  from  the  region  of  the  gasserian  ganglion  was  made.  Operative 
treatment  was  considered,  but  in  the  light  of  experience  was  deemed  inad- 
visable, because  it  would  probably  be  impossible  to  remove  a  slowly  growing, 
flat  tumor  mass,  which  is  likely  to  be  intimately  connected  with  the  meninges 
at  the  base  of  the  brain  in  this  region. 

At  necropsy  the  growth  was  found  to  occupy  the  suspected  area :  the  tumor 
had  embraced  completely  the  root  of  the  fifth  nerve,  and  had  extended  down- 
ward and  backward  almost  to  the  foramen  magnum;  it  had  also  involved  the 
temporal  bone.  The  brain  was  not  affected  directly.  Microscopic  examination 
revealed  the  characteristic  appearance  of  a  chondroma.  The  cause  of  death 
was  miliary  tuberculosis. 

History.— Mrs.  A.  K.  was  admitted  to  the  University  Hospital,  Aug.  20, 
1919,  complaining  of  attacks  of  severe  pain  in  the  left  side  of  the  face.  She 
stated  that  in  February,  1919,  she  was  suddenly  seized  with  severe  pain  that 
involved  the  entire  left  side  of  the  head  and  the  middle  and  upper  portions 
of  the  left  side  of  the  face.  The  pain  did  not  extend  ^o  the  chin,  upper  lip, 
tongue,  or  the  inside  of  the  mouth.  The  attacks  of  pain  were  infrequent 
during  the  day,  but  at  night  the  paroxysms  increased  in  frequency  so  that  the 
patient  had  much  difficulty  in  securing  sleep.  During  the  next  few  months 
the  pain  gradually  became  less  severe  and  the  attacks  grew  less  frequent, 
until  June,  1919,  when  it  ceased  entirely,  but  was  replaced  by  a  peculiar  sen- 
sation, limited  to  the  previously  painful  area,  and  described  by  the  patient  as 
a  "running  up  and  down  sensation,"  or  a  feeling  as  if  ants  were  crawling 
over  the  face.  This  was  constant  and  particularly  marked  in  the  malar  region. 
Occasionally  these  abnormal  sensations  became  most  intense  and  were  accom- 
panied by  a  feeling  as  if  the  mouth  were  drawn  to  the  left;  actual  pain 
was  also  complained  of.  Later  the  patient  described  the  pain  as  being  "burn- 
ing" and  "sticking"  in  character,  and  involving,  in  addition,  the  left  half  of 
the  tongue.  Not  long  after  the  pain  set  in  the  patient  complained  for  the 
first  time  of  a  roaring  sound  in  the  left  ear.  This  increased  in  intensity  and 
in  June,  1919,  it  had  become  so  constant  as  to  be  extremely  annoying  and 
distressing. 

JS;ra»unaho».— Examination  on  admission  disclosed  the  fact  that  the  pupils 
were  small  but  equal  in  size  and  contracted  normally  to  light  and  in  accom- 
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modation.  The  media  were  clear,  and  the  disks  oval  and  normal  in  color  and 
outline.  No  fundus  changes  were  apparent,  and  no  extra-ocular  palsies  were 
present.  None  of  the  muscular  movements  of  the  left  side  of  the  face  could 
be  as  well  performed  as  on  the  right  side.  There  was  a  decided  weakness 
of  the  left  facial  muscle,  but  the  paralysis  was  incomplete.  Cutaneous  sen- 
sation for  touch,  pain  and  heat  was  greatly  diminished,  but  not  completely 
lost  in  the  entire  distribution  of  all  three  branches  of  the  left  trifacial  nerve. 
The  conjunctiva  and  corneal  reflexes  were  nearly  absent  on  the  left  and  normal 
on  the  right  side.  The  motor  branch  of  the  left  fifth  nerve  was  also  affected, 
for  the  left  temporal  and  masseter  muscles  were  distinctly  weaker  than  the 
right.  Hearing  was  reduced.  The  bone  conduction  was  far  better  than  the 
air  conduction.  The  right  ear  was  normal.  A  vibrating  tuning-fork  placed  on 
the  midline  of  the  skull  was  heard  better  with  the  right  ear.  The  upper 
and   lower   limbs   and  the   tendon   reflexes   were   normal. 

A  subsequent  examination,  made  less  than  a  month  before  the  patient's 
death,  showed  that  general  weakness  had  increased  greatly;  the  patient  was 
confined  to  her  bed,  lying  generally  on  the  left  side.  She  was  stuporous,  but 
could  be  roused.  A  constant  buzzing  in  her  left  ear  and  a  sensation  of 
vibration  in  the  head  were  complained  of.  Headache  was  not  severe.  The 
left  external  rectus  was  completely  paralyzed.  The  left  eyeball  was  more 
prominent  than  the  right.  The  anesthesia  of  the  left  side  of  the  face  had  not 
changed.  Four  days  before  death  the  patient  complained  greatly  of  tinnitus, 
and  was  almost,  but  not  completely,  deaf  in  the  left  ear.  The  tendon  reflexes 
were  increased.     She  died  Dec.  5,  1919. 

Postmortem  Examuiation. — On  the  upper  aspect  of  the  petrous  portion  of 
the  temporal  bone  there  was  a  swelling  firm  in  consistency  and  grayish  in 
color.  It  extended  from  the  apex  of  the  petrous  bone  for  a  distance  of  2.5  cm. 
toward  its  base,  and  from  the  sharp  edge  of  the  bone  2  cm.  into  the  tem- 
poral fossa.  Nowhere  was  the  tumor  elevated  more  than  2  cm.  above  the  bone. 
Immediately  under  the  surface  of  the  temporal  bone,  near  its  apex,  there  was 
a  tumor  of  similar  gross  appearance,  but  measuring  12  mm.  in  length  and 
10  mm.  in  its  greatest  width;  this  tumor  extended  about  4  mm.  above  the 
surface.  A  similar  swelling  the  size  of  a  split-pea  was  found  at  the  extreme 
lower  border  of  the  petrous  bone,  half  way  between  the  extremity  and  the 
base.  The  dura  mater  was  slightlj'  adherent  to  the  lower  border  of  the  tem- 
poral bone,  the  adherent  area  being  about  10  mm.  in  diameter.  On  outward 
inspection  a  slight  flattening  of  that  part  of  the  left  temporal  bone  that  over- 
lies the  left  petrous  bone  was  visible,  but  otherwise  no  external  changes  in 
the  brain  were  evident.  Springing  apparently  from  the  left  petrous  bone  was 
a  tumor  elevated  about  3  mm.  above  the  bone  surface;  it  appeared  to  be 
well  circumscribed,  and  extended  from  the  apex  to  a  point  midway  between 
the  apex  and  the  base,  and  from  the  anterior  edge  of  the  petrous  bone  to  the 
foramen  magnum  below.  The  tumor  measured  in  detail :  The  section  of 
the  growth  on  the  anterior  portion  of  the  petrous  bone  was  25  mm.  in  length 
and  20  mm.  in  width,  and  was  roughly  quadrangular ;  the  portion  of  the 
tumor  on  the  lower  surface  of  the  petrous  bone  was  also  roughly  quadrangular 
in  shape,  and  measured  40  mm.  in  length  and  32  mm.  in  width.  Near  the  apex 
of  the  petrous  bone  the  tumor  was  somewhat  more  prominent  and  assumed 
the  shape  and  size  of  a  bean.  The  fifth  nerve  made  its  exit  from  the  tumor 
mass.  The  growth  was  of  a  pale,  grayish-white  hue  and  was  firm  in  con- 
sistency.    It  extended  almost  to,  but  did  not  quite  touch,  tiie  pituitary  body. 
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The  tumor  invading  the  surrounding  bone  was  chiseled  out,  and  it  was 
found  that  the  neoplasm  extended  into  the  antrum,  where  a  firm,  whitish, 
cartilaginous  growth,  about  the  size  of  a  hazelnut,  was  found. 

DISCUSSION 

Dr.  Malcolm  A.  Bliss,  St.  Louis,  said  that  it  might  be  of  interest  in  this  type 
of  case  to  recite  one  that  occurred  recently  in  his  experience.  A  woman  about 
50  years  old  was  sent  to  him  for  a  fifth  nerve  disorder — for  tic.  The  striking  fact 
was  that  pain  in  the  face  extended  over  the  distribution  of  the  first  and  second 
division.  She  kept  her  jaws  rather  tightly  closed,  apparently  because  it  gave 
her  intense  pain  to  open  them.  On  investigation  it  was  found  that  by  digging 
deep  behind  the  ramus  of  the  jaw  on  that  side  there  could  be  felt  a  mass  that 
had  extended  across  the  base  of  the  skull  in  such  a  way  as  to  involve,  outside 
of  the  skull,  the  first  and  second  divisions  of  the  fifth  nerve. 

Dr.  Harvey  Gushing,  Boston,  said  that  he  could  subscribe  fully  to  all  that 
Dr.  Cadwalader  had  said.  He  had  had  a  series  of  forty-five  verified  acoustic 
tumors,  and  he  thought  that  the  chronology  of  the  symptoms  was  the  most 
important  means  of  making  a  diagnosis.  Sometimes  the  patients  are  not  intelli- 
gent enough  possibly  to  appreciate  the  exact  order  of  the  onset  of  the  symptoms, 
but  in  nine  out  of  ten  cases,  on  questioning  them,  they  will  recall  that  the 
tinnitus  and  the  oncoming  deafness  preceded  the  symptoms  that  point  to  cere- 
bellopontile  involvement  or  those  that  indicate  general  evidence  of  headache  and 
choked  disk.  Sometimes  the  interval  is  very  long.  He  had  now  a  young  man 
in  the  hospital  who,  seventeen  years  ago,  had  a  sudden  attack  of  deafness  and 
then  no  further  symptoms  until  he  began  to  have  headaches,  choked  disk  and 
evidences  of  cerebellar  involvement.    He  proved  to  have  an  acoustic  tumor. 

The  trigeminal  tumors  are  much  more  rare,  and  they  begin  in  the  way  Dr. 
Cadwalader  mentioned — with  pain  in  the  face — and  they  tend,  in  their  slow 
growth,  to  spread  posteriorly  and  to  get  into  the  posterior  fossa,  so  that  deaf- 
ness, and  possibly  facial  paralysis,  may  come  at  any  time.  They,  too,  are  slow 
growing  lesions,  and  although  it  is  a  difficult  procedure,  the  sensory  root  divi- 
sion in  these  cases  gives  a  great  degree  of  relief,  and  the  patients  may  go  on  in 
comfort  for  a  number  of  years.  Thus,  a  long  period  of  symptomatic  relief  may 
be  assured,  although  the  procedure  is  purely  symptomatic  and  palliative. 

Dr.  Williams  B.  Cadwalader,  in  closing,  said  he  was  in  accord  with  all  that 
Dr.  Gushing  had  said,  but  wished  to  emphasize  the  importance  of  ascertaining  the 
exact  order  in  which  these  symptoms  developed.  H  pain  begins  early,  it  may 
indicate  that  the  tumor  is  growing  in  the  region  of  the  gasserian  ganglion.  On 
the  other  hand,  if  deafness  begins  first  it  may  mean  an  acoustic  tumor  growing 
in  the  cerebellopontile  angle. 
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CONTUSION    RACHIDIENNE    AVEC    CONSERVATION 

DES     REFLEXES     ROTULIEN     ET     ACHILLEEN 

GAUCHES    ET    PRESENCE    DE    REFLEXES 

D'AUTOMATISME     MEDULLAIRE 

(complete  section  of  the  dorsal  spinal  contusion  with 
preservation    of    the   left   patellar    and    achilles' 
reflexes  and  the  presence  of  reflexes 
of    medullary   automatism) 

Dr.  Gustavk  Roussy.   Paris.  Franck    (by   invitation) 

The  patient  suffered  from  total  interruption  of  the  spinal  cord  as  a  result 
of  a  contusion.  He  was  observed  by  Dr.  Roussy  eighteen  months  after  this 
injury.  At  this  time  the  clinical  examination  revealed  the  following  condition : 
There  was  a  total  flaccid  paraplegia  with  loss  of  both  superficial  and  deep 
sensation  up  to  the  tenth  thoracic  segment;  there  was  conservation  of  the  left 
knee  jerk  occasionally  accompanied  by  knee  clonus,  likewise  conservation  of 
the  left  tendo  Achillis  jerk;  in  addition,  there  were  present  the  so-called  reflexes 
of  medullary  automatism  which  could  be  induced  on  either  side  by  irritation 
of  the  cutaneous  surface  by  pressure  exerted  on  the  malleolar  region  and  like- 
wise by  the  so-called  Pierre  Marie-Foix  procedure.  A  fact  of  importance  in 
this  case  was  that  some  of  the  reflexes  of  medullary  automatism  could  be  pro- 
voked likewise  by  injecting  into  the  cystostomy  opening  fluids  for  irrigating 
the  bladder,  a  bilateral  mass  reflex  occurring  not  only  when  the  fluid  was 
introduced,  but  also  when  there  was  any  change  in  its  temperature  or  pressure. 
Finally,  there  was  observed  in  this  case,  aside  from  the  sphincter,  genital, 
vasomotor  and  pilomotor  disturbances,  which  were  marked,  a  most  pronounced 
hyperhidrosis. 

Anatomically,  there  was  complete  disappearance  of  all  medullary  tissue  on  a 
length  of  1.5  cm. 

Histologically,  it  was  proved  beyond  doubt  by  all  staining  methods,  and 
particularly  by  the  Bielschowsky  method,  that  there  was  no  medullary  substance 
left  at  the  level  of  the  lesion.  In  the  meninges,  located  on  the  anterior  surface, 
a  number  of  root  bundles  were  discovered  that  contained  regenerating  fibers. 

The  hypothesis  was  advanced  by  Dr.  Roussy  that  it  is  more  logical  to  suppose 
that  the  inferior  segment  has  progressively  recovered  its  function  of  medullary 
automatism,  which  became  manifest  through  the  reappearance  of  some  of  the 
tendon  reflexes,  as  well  as  by  the  presence  of  the  so-called  reflexes  of  defense. 
The  lapse  of  time  has  to  be  remembered,  the  fact  that  the  patient  was  observed, 
as  was  said  before,  eighteen  months  after  the  initial  lesion.  In  terminating, 
the  point  was  emphasized  that  the  observations  recorded  during  the  war  served 
to  approximate  more  closely  the  results  of  clinical  investigation  and  the  facts 
already  demonstrated  in  the  domain  of  experimental  physiology,  and  that  we 
can  in  a  certain  measure  speak  of  spinal  man  in  the  same  way  that  we  speak 
of  spinal  dog. 
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DISCUSSION 

Dr.  Peter  Bassoe,  Chicago,  asked  Dr.  Roussy  in  regard  to  the  plantar 
reflex  in  this  case,  if  its  condition  would  possibly  have  some  bearing  on  the 
problem  of  the  nature  of  the  Babinski  sign. 

If  he  was  not  mistaken  it  had  been  found  that  in  total  section,  with  subse- 
quent return  of  the  tendon  reflexes,  the  Babinski  sign  has  not  been  obtained. 
He  was  told  by  men  who  were  in  the  war  zone  that  its  appearance  after  injury 
of  the  cords  with  paraplegia  was  looked  on  with  favor  as  indicating  that  a  total 
lesion  did  not  exist.  If  a  Babinski  sign  should  be  obtained  in  a  case  of  proved 
total  section,  it  would  show  that  no  cerebral  component  is  necessary,  and  that 
the  extensor  response  may  only  be  part  of  a  mass  reflex. 

Dr.  Williams  B.  Cadwalader,  Philadelphia,  said  that  the  subject  that  Dr. 
Roussy  had  brought  up  was  very  interesting,  particularly  after  some  of  the 
experiences  in  France  during  the  war. 

Many  will  remember  the  report  of  a  case,  in  1901,  by  Dr.  Stewart  of  Phila- 
delphia in  which  there  had  been  a  gunshot  wound  with  complete  section  of  the 
spinal  cord  at  the  level  of  the  tenth  dorsal  segment.  Operation  was  performed 
by  Dr.  Stewart  and  the  spinal  cord  was  reunited  by  sutures.  Subsequently  it 
was  claimed  that  return  of  function  had  occurred.  Dr.  Weir  Mitchell  expressed 
his  skepticism  as  to  this  result  at  a  meeting  of  this  Association  held  at  that 
time.  He  had  known  the  patient  well  and  had  observed  her  more  or  less 
during  these  years;  had  examined  her  carefully,  and  had  just  prepared  a  report 
(published  in  the  Annals  of  Surgery,  June,  1920)  of  her  present  condition. 
There  can  be  no  doubt,  so  far  as  the  clinical  signs  are  concerned,  that  she  still 
has  complete  division  of  the  spinal  cord  with  no  return  of  function.  The  case 
presents  all  the  automatic  reflex  movements  which  have  just  been  so  carefully 
described  by  Dr.  Roussy.  The  picture  presented  is  like  that  described  by  Head 
and  Riddoch  of  England,  but  is  slightly  modified.  The  limbs  are  spastic;  there 
is  a  permanent  Babinski  sign — in  fact,  a  typical  "mass  reflex" — and  no  return 
of  function,  in  spite  of  the  fact  that  nineteen  years  have  elapsed  since  the  spinal 
cord  was  reunited. 

Dr.  Harvey  Gushing,  Boston,  said  that  many  years  ago — in  1900,  he  believed 
— he  had  a  patient  with  a  traumatic  total  transverse  lesion  of  the  cord,  as  was 
supposed.  He  was  well  taken  care  of  and  had  a  return  of  all  the  deep  reflexes. 
The  case  was  thoroughly  studied  and  innumerable  sections  made  of  all  the 
spinal  segments.  As  far  as  could  be  found,  there  were  no  fibers  passing  through 
the  seat  of  the  lesion.  He  had  expected  to  find  some  fibers  because  he  had  been 
imbued  with  Bastian's  theory  of  complete  flaccid  paralysis  after  total  trans- 
verse lesions. 

He  had  had  the  opportunity  of  seeing  such  cases  with  Drs.  Head  and  River, 
and  tlie  extraordinary  mass  reflexes  they  have  described  are  interesting.  They, 
of  course,  account  for  the  cases  that  have  been  spoken  of,  in  which  there  has 
been  a  return  of  function  after  suture  of  the  cord.  The  one  thing  he  wanted 
particularly  to  mention  was  his  surprise  that  in  this  patient  of  Dr.  Roussy's 
so  long  an  interval  had  elapsed  before  the  reflexes  returned,  because  in  Head's 
cases  these  automatic  reflexes  began  to  return  quite  early,  sometimes  in  two 
or  three  weeks.  As  he  understood  it,  too,  it  is  because  in  these  cases  there  have 
been  no  bed  sores  or  infection,  and  he  believed  that  it  is  only  in  the  absence  of 
infection  that  the  cells  of  the  distal  portion  of  the  cord  succeed  in  regaining 
their  function.  If  bed  sores,  cystitis  and  renal  infection  occur,  the  resultant 
toxins  appear  to  prevent  the  cells  from  regaining  their  function,  so  that  a  total 
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transverse  lesion  may  continue  to  have  the  picture  we  formerly  associated 
with  it. 

In  this  early  study  which  he  made  twenty  years  ago,  he  felt  a  few  fibers 
might  possibly  have  been  overlooked  in  the  scar.  He  asked  Dr.  Head  about 
this,  and  he  admitted  that  a  few  fibers  might  possibly  have  been  preserved 
in  the  cases  he  was  studying.  They  are  difficult  to  detect  even  on  careful  post- 
mortem histologic  studies. 

However,  some  four  or  five  years  ago  he  treated  a  poor  woman  with  a 
metastatic  carcinoma  in  the  lower  thoracic  spine,  symptoms  of  which  appeared 
some  twenty  years  after  amputation  of  the  breast — one  of  the  late  cases.  She 
suffered  greatly  from  pain  and  spasmodic  contraction  of  the  legs.  She  con- 
tinued in  fairly  good  health,  though  praying  for  death  as  a  release  from  her 
suffering.  He  should  possibly  have  made  a  partial  division  of  the  tracts  in 
the  cord,  as  suggested  by  Drs.  Spiller  and  Frazier,  but  instead  he  deliberately 
divided  the  cord  completely  four  or  five  segments  above  the  situation  of  the 
lesion.  It  is  a  simple  and  dry  procedure.  This  woman,  who  had  been  taken 
care  of  in  the  hospital,  was  exposed  to  none  of  the  accidents  of  the  soldier, 
who  had  to  be  transported  and  was  likely  to  get  bed  sores  and  infection.  Here, 
then,  was  a  case  of  unquestioned  complete  surgical  transsection  of  the  cord. 
The  patient  had  an  early  return  of  these  mass  reflexes,  like  those  Dr.  Roussy 
so  clearly  told  about.  She  lived  in  great  comfort  for  several  months,  free  from 
pain. 

Dr.  Hugh  T.  Patrick,  Chicago,  asked  Dr.  Roussy  how  he  explained  the 
return  of  the  knee  jerk  and  Achilles'  jerk  on  the  left  side  and  not  on  the  right; 
unless,  of  course,  the  lesion  was  lower  on  the  right  side,  which  he  had  not 
understood  to  be  the  case. 

Dr.  Gustave  Roussy,  in  closing,  replied  to  Dr.  Bassoe  that  at  no  time  was 
the  Babinski  phenomenon,  or  its  normal  plantar  reflex,  demonstrable. 

Regarding  the  point  brought  up  by  Dr.  Gushing  as  to  the  period  of  time 
which  elapsed  before  the  return  of  the  tendon  reflexes,  nothing  definite  could 
be  stated  as  the  patient  did  not  come  under  his  observation  until  eighteen 
months  after  the  injury,  and  only  fragmentary  information  was  obtained  con- 
cerning his  condition  prior  to  that  time. 

In  answer  to  Dr.  Patrick,  no  plausible  explanation  could  be  given  for  the 
fact  that  the  tendon  reflexes  reappeared  on  the  left  side  only.  The  reflexes  of 
defense,  however,  occurred  on  both  sides. 


SOME    OBSERVATIONS    ON    EPILEPTICS  AND    ON 
EPILEPSY,    CHIEFLY     FROM     A     ROENTGEN- 
RAY     STANDPOINT  . 

THOMAS     M.    T.     McKENNAN,    M.D. 

PITTSBURGH 

At  the  fortieth  annual  meeting  of  the  American  Neurological  Asso- 
ciation, held  in  May,  1914,  a  paper  was  presented,  entitled  "Observa- 
tions on  Epilepsy  Chiefly  from  an  X-Ray  Standpoint,"  by  Drs.  T.  M.  T. 
McKennan,  George  C.  Johnston  and  C.  H.  Henninger.  In  that  paper 
it  was  shown  that  there  were  apparently  deposits  of  bone  in  the  base 
of  the  skull  in  a  large  percentage  of  epileptics.  An  endeavor  was  made 
to  show  the  way  in  which  this  deposit  occurred  and  that,  together  with 
this  deposit,  there  was  probably  a  crippling  of  the  pituitary  gland.  To 
make  this  clear  I  quote :  . 

The  interpretation  of  the  changes  found  at  the  base  of  the  skull  in  the 
essential  epilepsies  at  first  seemed  to  us  to  be  very  difficult.  Our  first  idea  was 
that  it  had  an  inflammatory  origin.  This  we  were  forced  to  abandon  for  the 
reason  that  we  could  find  no  cause  of  an  infective  character  that  would  produce 
inflammation,  for  the  relative  regularity  of  the  changes  in  certain  situations  in 
the  cases  examined.  The  viewpoint  that  the  bony  overgrowth  is  a  local  acro- 
megaly and  that  the  bony  deposit  is  brought  about  through  venous  congestion 
at  the  base  of  the  skull  seems  to  us  to  be  the  only  logical  explanation. 

To  comprehend  this  a  knowledge  of  the  venous  circulation  at  the  base  of 
the  skull  is  essential.  The  veins  from  the  anterior  lobe  of  the  pituitary  gland 
empty  into  the  intercavernous  sinuses  and  the  secretion  from  the  anterior  lobe 
of  the  pituitary  is  poured  into  these  sinuses.  The  intercavernous  sinuses  vary 
in  number  from  one  to  three ;  there  is  probably  an  average  of  two.  Knott 
found  a  single  intercavernous  sinus  in  twelve  out  of  forty-four  examined. 
In  fifteen  out  of  forty-four  he  found  two.  Most  textbooks  of  anatomy  give 
these  two  intercavernous  sinuses  the  name  of  the  circular  sinus.  It  should, 
however,  be  noted  that  the  intercavernous  sinuses  are  really  veins  and  not 
sinuses.     Hence  they  are  collapsible. 

These  intercavernous  veins  serve  to  join  the  two  cavernous  sinuses  and 
they  receive  also  a  number  of  small  veins  from  the  adjacent  parietal  dura 
mater.  This  dura,  as  we  know,  is  the  internal  periostium.  These  dural  veins 
drain  an  area  of  the  base  of  the  skull  comprising  the  clinoid  processes  and  the 
dorsum  sella,  the  anterior  fossa  and  the  body  of  the  sphenoid.  The  anasto- 
mosis of  these  veins  with  other  veins  probably  varies  considerably.  The  bony 
deposit  in  epileptics  corresponds  to  the  areas  drained  by  these  dural  veins  of 
the  base  and  leads  directly  to  the  conviction  that  the  process  of  bony  change 
can  only  be  brought  about  by  some  pressure  within  the  small  confined  box- 
like space  that  contains  the  pituitary  gland  as  well  as  the  intercavernous  veins. 

Pressure  within  this  boxlike  space  that  would  prevent  the  intercavernous 
veins  from  discharging  their  contents  into  the  cavernous  sinuses  would  cause 
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the  blood  in  this  boxlike  structure  to  be  backed  into  the  dural  veins.  The 
circulation  at  this  point  would  be  reversed  and  the  blood  loaded  with  secretion 
from  the  anterior  lobe  of  the  pituitary  gland  would  bathe  the  bony  structure  of 
the  base  of  the  skull  in  the  region  of  the  clinoid  processes,  dorsum  sella,  the 
anterior  fossa  and  the  body  of  the  sphenoid  bone.  Increased  bony  deposit 
would  consequently  be  the  result.  This  deposit,  however,  would  vary  in  amount 
depending  on  two  factors ;  first,  the  duration  of  pressure  that  causes  the 
reversal  of  circulation,  and  second,  on  the  freedom  of  anastomosis  of  the 
dural  veins. 

The  next  question  that  logically  arises  is  :  What  can  cause  the  pressure 
within  this  boxlike  structure?  Hypertrophy  of  the  pituitary  gland  is  improb- 
able for  this  condition  has  not  been  found  in  postmortem  examinations  of 
epileptics.  It  seems  more  probable  to  us  that  it  is  intermittent  hyperemia,  and 
this  viewpoint  is  somewhat  confirmed  by  the  fact  that  postmortem  examinations 
of  epileptics  reveal  abnormally  large  veins  within  the  pituitary  gland. 

The  question  then  naturally  arises :  What  is  the  cause,  or  what  can  be 
the  cause  of  intermittent  hyperemia  in  this  situation?  Does  it  occur  from  the 
attack  of  epilepsy  with  the  attendant  general  venous  congestion?  We  think  this 
extremely  improbable,  for  our  cases  of  symptomatic  epilepsy  showed  no  bony 
deposit.  Again,  hyperemia,  the  result  of  an  attack  of  epilepsy,  would  natur- 
ally last  for  a  few  minutes  only  and  the  blood  stream  would  soon  return  to 
its  normal  course.  Hyperemia  would  have  to  exist  for  hours  or  days  to 
permit  of  any  bony  deposit. 

It  seems  more  probable  that  the  venous  hyperemia  would  be  due  to  some 
vasomotor  disturbance  of  the  anterior  lobe  of  the  pituitary  gland.  This  same 
venous  hyperemia  would  doubtless  tend  to  prevent  a  proper  amount  of  secre- 
tion of  the  posterior  lobe  from  gaining  access  to  the  third  ventricle  by  way 
of  the  infundibulum  and  in  all  probability  repeated  hyperemias  would  cause  a 
degree  of  crippling  of  the  entire  pituitary  gland,  the  posterior  lobe,  as  well 
as  the  anterior  lobe. 

CASES    STUDIED    BY    AUTHOR 

The  present  study  comprises  ninety  cases. 

TABLE  1. — Results  of  the  Roentgen-Ray  Findings 

No.  of  Cases    Per  Cent. 

Tumors  or  evidence  of  pressure  in  the  inter- 
pituitary  area   9  10. 

Bony  deposits  52  57.77 

Small  areas   10  11. 

Calcareous  degeneration    2  2.5 

Cerebropathy     (this     is     not    shown    by    the 

roentgen  ray)   9  10. 

No  changes  8  8.8 

Total   90  100. 

The  designation  "small  area"  may  be  explained  thus:  In  some 
cases  the  pituitary  area  appears  to  be  very  small.  It  has  the  appearance 
of  being  infantile,  and  we  designate  it  a  small  or  infantile  area.  It 
would  be  a  strong  argument  in  favor  of  a  small  pituitary  gland  within 
this  area — a  gland  that  possibly  has  not  increased  in  size  commen- 
surately  with  bodily  growth  and,  therefore,  probably  an  inefficient 
gland.     We  cannot  accurately  measure  this  area  and   say  definitely 
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what  size  the  area  should  be  to  be  normal,  but  by  experience  with 
roentgen- ray  plates  we  can  judge  what  appears  to  be  normal  and  what 
appears  to  be  abnormal.  In  many  cases  with  increased  bony  deposit 
I  have  noted  a  pituitary  area  that  appears  to  be  small,  and  it  is  my 
belief  that  an  increasing  number  will  be  found  to  have  abnormally 
small  pituitary  areas.  As  to  the  extent  of  the  bony  deposits  or  bony 
overgrowth,  I  am  now  quite  satisfied  that  it  may  occur  in  almost  any 
part  of  the  skull  and  that  the  situation  of  the  main  deposit  is  governed 
entirely  by  the  extent  and  kind  of  the  venous  anastomosis  that  exists 
in  the  individual  case.  I  am  coming  to  the  belief  that  essential  epi- 
lepsy is  largely  due  to  a  crippling  of  the  pituitary  gland  in  one  way 
or  another.  I  believe  that  the  most  frequent  cause  is  probably  re- 
curring hyperemia  of  the  gland ;  that  second  in  importance  is  a  gland 
that  has  not  evoluted  properly — a  small  inefficient  gland ;  and  third  in 
importance  is  pituitary  tumor  or  struma,  or  in  some  cases  probably 
simple  hypertrophy.  The  question  of  abnormality  of  the  pituitary 
gland  in  its  relation  to  epilepsy  is  greatly  illuminated  by  a  considera- 
tion of  cases  of  epilepsy  originating  in  persons  over  35  years  of  age. 
(These  cases  were  taken  from  my  total  number  of  cases  in  which  I 
have  roentgen-ray  plates). 

TABLE  2. — Cases  Starting   in   Persons   Over  35   Years  of  Age 

No.  of  Cases  Per  Cent. 

Tumor 13  48.J 

Bony  deposits   7  25.9 

Small  area  ' 4  14.8 

Cerebropathies  3  11.2 

Total 27  100. 

It  is  well  known  that  tumor  of  the  pituitary  gland  usually  disturbs 
the  function  of  that  gland.  Epilepsies  in  these  cases  are  regarded  as 
due  to  disturbance  or  destruction  of  the  function  of  this  gland.  If  we 
accept  the  theory  that  the  small  area  is  an  evidence  of  pituitary  ineffi- 
ciency, and  further,  if  we  accept  the  theory  that  increased  bony  de- 
posits are  an  evidence  of  pituitary  crippling,  it  would  be  shown  by 
the  figures  above  that  in  cases  of  epilepsy  originating  in  persons  over 
35  years  of  age,  88  per  cent,  present  roentgen-ray  evidence  of  pituitary 
inefficiency. 

To  view  the  matter  from  another  angle,  let  us  leave  out  of  con- 
sideration the  cases  of  cerebropathy  for  the  time.  Thus  there  are 
twenty-four  cases  of  epilepsy  starting  in  persons  over  35  years  of  age. 
More  than  50  per  cent,  of  these  cases  being  known  to  be  due  to  an 
organic  afifection  of  the  gland,  causing  it  to  be  inefficient,  would  be 
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a  strong  argument   in  itself   for  the  conclusion  that   the  other  cases 
must  have  inefficient  pituitary  glands  from  some  cause  or  causes. 

TABLE  3. — Epilepsy  Beginning  in  Persons  Over  35  Years  of  Age 

No.  of  Cases  Per  Cent. 

Tumor   13  53.63 

Bony  deposits   7  29.87 

Small  area  4  16.50 

Total   24  100. 

In  some  cases  in  which  there  was  evidence  of  pressure  in  the 
pituitary  area  I  have  been  able  to  have  a  roentgenogram  made  again 
in  one  or  more  years  and  have,  in  some  instances,  found  that  there 
was  no  progression.  It  would  seem  that  if  these  cases  are  struma 
or  other  tumor  growths  the  process  of  enlargement  had  ceased.  It 
is  possible  that  some  of  them  may  be  simple  hypertrophy. 

The  question  of  pituitary  feeding  in  epileptics,  in  my  opinion,  is 
an  important  one.  I  have  found  that  the  extract  of  the  whole  gland 
in  2  grain  doses,  three  times  a  day,  and  given  four  hours  after  eating, 
is  the  most  satisfactory.  Bromids  should  always  be  used  in  conjunc- 
tion with  the  pituitary  extract.  I  am  in  the  habit  of  using  from 
45  to  60  grains  of  bromid  daily.  After  one  year  less  bromid  can  be 
used,  but  the  pituitary  feeding  must  be  kept  up  indefinitely,  probably 
during  the  life  of  the  patient. 


A    CONSIDERATION     OF     AFTER-CARE    OF     ARRESTED 
CASES     OF    ESSENTIAL    EPILEPSY 


L.    PIERCE    CLARK,     M.D. 

NEW     YORK 


Several  years  ago  I  reported  a  series  of  arrested  or  cured  cases 
of    essential    epilepsy    before    this    Society.^     The    period    of    arrest 
extended  from  four  to  twenty  years.    I  desire  to  make  a  few  practical 
comments  on  these  old  cases  and  add  a  few  notes  on  some  others, 
and  thus  give  a  proper  estimate  of  the  prognostic  permanency  of  an 
arrested  case  and  also  emphasize  the  importance  of  a  follow-up  treat- 
ment in  all  so-called  cured  cases.     There  can  be  little  doubt  that  at 
least  half  of  the  relapses,  after  the  disease  has  apparently  been  more 
or  less  enduringly  arrested,  could  be  prevented  by  the  continued  over- 
sight and  direction  of  the  after-life  of  the  discharged  patient.     This 
principle  would  not  be   so  difficult   to   follow   were  the  patients  and 
relatives  frankly  dealt  with  regarding  the  proper  mental  hygiene  that 
should  be  employed.     The  physician's  attitude  in  this  respect  should 
not   be   dissimilar  to   that   assumed   in   handling  tuberculous   patients 
whose  active  disease  process  has  been  brought  to  an  arrest.     In  my 
previous  report  of  about  thirty  cases  it  was  a  rather  remarkable  fact 
that  fully  two  thirds  of  the  patients  reported  had  a  more  or  less  bad 
heredity.      In    spite    of    this    handicap   none   of    them    has    relapsed. 
Neurologists  look  askance  at  a  good  prognosis  in  such  epileptic  per- 
sons, yet  here  another  theoretical  and  tragic  view  is  killed  by  a  fact. 
Further,  neither   the  length   of   time  the   disease  had  been   existent 
nor  the  general  nature  and  frequency  of  attacks  played  a  conspicuous 
role  in  estimating  beforehand  the  curable  from  the  incurable.     In  a 
review  of  this  entire  material  one  obvious  fact,  however,  not  heretofore 
taken   into   precise   account,   was  that   all   the   patients   with   arrested 
cases  did  not  possess  a  marked  predisposition  in  make-up,  and  that 
soon   after   coming  under  a  precise  training  treatment   their  disease 
became   modifiable   by   hygienic    methods.      In   none   of   my   arrested 
cases,  as  well  as  in  those  of  the  literature  on  the  subject,  no  one  organ 
dysfunction  could  have  explained  the  epilepsy  or  its  arrest.     The  dis- 
harmony of   the  organism  as  a  psychobiologic  whole  was  the  great 
fault,  and  striving  to  overcome  these  special  defects  while  modifying 

1.  Clark,  L.  P.:     The  Curability  of  Idiopathic  Epilepsy,  with  a  Report  of 
Twenty-Nine  Cures.  Arch.  Int.  Med.  9:1   (Jan.)   1912. 
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the  general  life  of  the  epileptic  patient  brought  about  the  successful 
arresting  of  the  disease. 

These  general  principles  are  to  remedy  the  innate  defects  of  the 
constitutional  make-up  of  the  epileptic  patient  or  to  so  adjust  his 
life  that  he  may  tind  a  nonstressful  adjustment  proportionate  to  his 
capacity  of  adaptation.  We  are  all  aware  that,  as  a  rule,  the  epileptic 
patient  as  an  individual  is  incapable  of  the  normal  stress  of  life, 
and  even  though  he  ceases  to  have  fits,  his  epileptic  make-up  may 
still  be  manifested  in  untranquil  moods,  states  of  extreme  sensitive- 
ness, anger,  .petulance  and  sullenness,  so  that  these  less  pronounced 
epileptic  reactions  must  approximate  the  normal  before  we  can  enter- 
tain hopes  for  permanency  in  arresting  the  disease.  One  invariably 
finds  these  slighter  indications  of  the  great  disorder,  which  formerly 
loomed  large  in  the  former  patient's  life,  before  actual  fits  recur. 
These  temperamental  faults  are  often  not  self-generated,  but  may  be  a 
stress  reinvoked  by  the  parents  and  relatives  who,  having  held  them- 
selves in  check  and  being  also  somewhat  similarly  temperamentally 
endowed  as  the  patient  himself,  may  begin  to  apply  too  quickly  and 
severely  a  disciplinary  life  to  the  former  epileptic  patient.  A  severe 
type  of  stressful  life  is  not  and  can  never  be  thoroughly  met.  The 
patient  makes  a  struggle  to  meet  the  new  demands,  but  sooner  or 
later  succumbs.  In  searching  for  the  cause  one  should  remember  that 
the  physical  and  mental  stress  factor  is  most  frequently  not  immediate 
to  the  attack,  but  may  be  days  or  weeks  precedent  to  the  actual 
breakdown  in  seizures. 

Two  cases  of  recurrence  of  attacks  after  a  free  interval  of  years 
will  be  cited  briefly  to  illustrate  the  careful  oversight  the  more  per- 
manently arrested  cases  need  if  they  are  to  remain  free  from  fits. 
A  clinical  study  of  the  cases  has  been  previously  reported. - 

REPORT     OF     CASES 

Case  1. — A  boy,  aged  18  years,  an  only  child.  l)orn  of  epileptogenic  stock, 
developed  epilepsy  at  8  years.  The  patient  walked  at  18  months  and  began 
talking  when  2  years.  He  was  a  crying,  difficult  baby.  He  entered  public  school 
at  7,  but  did  poorly,  being  inordinately  slow  and  inattentive,  and  at  the  end  of 
two  years  he  was  removed  on  account  of  "anemia  and  nervousness."  At  10 
he  attended  private  school,  but  nervousness  and  attacks  caused  his   removal. 

The  first  epileptic  attack  occurred  after  a  period  of  prolonged  mental  stress 
in  keeping  up  with  his  English  classes.  One  morning,  while  hurrying  to  get  off 
to  catch  a  train,  he  complained  of  dizziness  and  immediately  fell  into  a  severe 
grand  mal  attack.  Attacks  followed  this  first  one  at  fairly  regular  intervals 
of  every  two  or  three  months  until  January,  1914,  after  which  he  had  no  attacks 

2.  Clark,  L.  P.:  Clinical  Studies  in  Epilepsy,  Psychiat.  Bull.  9:60  and  1.31 
(Jan.)   1916,  11:21   (Jan.)   1917. 
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for  two  years.  After  eighteen  months  of  training  treatment  and  in  the  absence 
of  any  seizure  phenomena,  it  was  decided  to  allow  him  to  return  to  public 
school,  which  was  done  for  a  full  time  attendance  without  the  physician's 
knowledge.  He  went  back  to  the  full  time  work  with  the  old  dislike,  although 
he  was  only  six  months  behind  the  grade  of  his  age.  Things  would  have  gone 
fairly  well,  perhaps,  if  he  had  had  some  special  tutoring  or  a  little  more  con- 
sideration from  the  teachers,  who,  it  must  be  said,  are  often  prone  to  be  merci- 
less on  a  backward  pupil.  He  was  still  poor  in  English  and  mathematics,  and 
although  he  would  like  to  have  engaged  in  sports  after  school,  the  extra  time 
required  for  his  studies  gave  him  little  opportunity.  The  lack  of  a  full  amount 
of  time  to  play,  once  not  cared  for,  now  became  very  annoying,  and  it  was  often 
difficult  to  get  him  to  come  home  for  his  meals  when  out  playing.  The  school 
work  gradually  grew  more  difficult ;  in  addition  to  English  and  mathematics, 
in  which  he  stood  poorly,  he  strove  to  gain  a  standing  in  geography,  which 
would  enable  him  to  enter  the  final  examinations.  An  attack  finally  occurred  on 
Dec.  26,  1915'.  The  school  life  was  again  readjusted  and  there  was  another 
long,  free  interval  from  attacks  (four  years). 

This  boy  has  the  make-up  in  which  seizure  reactions  were  induced  Ijy  a  too 
stressful  demand  at  school.  When  he  was  withdrawn  from  this  difficulty  and 
placed  in  an  ideal  environment,  with  a  chance  to  develop  spontaneous  interests, 
he  became  responsive  and  began  to  adapt  himself  fully  to  a  proper  physical  and 
mental  adolescence ;  but  when  he  was  again  thrown  into  the  same  difficulties  he 
broke  down  as  he  did  at  first.  After  having  passed  a  period  of  four  years  of 
arrest  he  had  an  attack  in  December,  1919,  which  seemed  to  have  been  stupidly 
brought  about  by  the  mother's  insistence  that  her  only  son  go  to  college.  To 
do  this  he  once  more  went  back  into  the  close  confinement  of  a  preparatory 
school  in  a  neighboring  city,  took  up  languages  and  all  the  studies,  at  which 
he  did  poorly  and  which  he  consequently  hated.  He  stood  the  application  and 
restraint  without  protest,  but  became  poorer  and  poorer  in  his  work,  his  reaction 
time  increased,  he  dawdled  more  and  on  being  pulled  up  sharply  the  renewed 
tension  once  more  broke  into  frank  epileptic  attacks.  It  often  seems  impossible 
for  parents  to  learn  the  innate  limits  of  physical  and  mental  capacity  in  their 
epileptic  children;  hence  the  importance  of  keeping  patients  with  arrested  cases 
under  medical  supervision.  This  boy  is  now  again  doing  nicely  in  an  all  year 
around  training  camp;  he  is  no  longer  required  to  look  forward  to  a  college 
career,  but  is  taking  a  practical  concrete  engineering  course. 

C.\SE  2.— This  patient  is  a  boy,  aged  14  years,  whose  grand  mal  epilepsy  was 
in  an  arrested  state  for  seven  years.  He  had  attacks  usually  in  a  series  of  two 
to  ten,  and  had  at  least  three  or  four  status  periods,  in  one  of  which  he  had 
150  grand  attacks  in  a  single  day.  There  was  no  distinct  nervous  disorder  in 
the  family  stock,  but  many  of  the  father's  relatives  possessed  the  epileptic 
character.  The  patient  was  a  crying,  stubborn  child.  He  attended  school  for 
three  months,  his  first  trial  at  5  years  of  age.  It  was  not  only  difficult  for  him 
to  apply  himself  while  there,  but  he  was  absolutely  incorrigible  and  could  not 
sit  still  in  the  classroom.  He  was  very  sensitive,  and  when  reprimanded  often 
cried  himself  to  sleep  even  after  the  mildest  chastisement.  He  never  played 
any  game  in  which  he  could  not  be  the  leader.  While  it  was  possible  for  him 
to  endure  the  demands  of  home  life  with  rages  and  tantrums,  later  when  these 
had  to  be  repressed  at  school  he  could  not  subordinate  his  crude  individualistic 
tendencies.  First  he  grew  listless,  then  more  irritable  and  finally  broke  into 
an  uncontrollable  temper,  was  punished  and  sent  home.     His  first  grand  mal 
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attack  came  on  one  night  after  a  particularly  exasperating  day  at  school,  but 
he  had  been  steadily  growing  more  irritable  and  run  down  for  a  month  before. 
After  the  first  attack  he  still  continued  at  school,  with  all  its  steadily  accumu- 
lating annoyances,  until  a  month  later,  when  he  had  five  grand  mal  attacks  in 
one  night;  since  that  time  he  has  not  gone  to  school.  He  was  allowed  to  do 
just  as  he  pleased,  to  go  and  come  with  his  father  in  the  fishing  boat  as  he 
liked.  In  a  few  weeks  the  attacks  began  to  subside,  but  he  still  was  very 
irritable;  little  or  nothing  seemed  to  precipitate  tantrums  and  rages,  but  the 
latter  were  not  so  severe  or  prolonged.  Under  training  treatment  and  the 
directing  of  his  interests  from  the  abstract  work  at  school  to  a  concrete 
outdoor  life,  he  graduallj'  became  more  tranquil  and  quiet  and  the  attacks 
ceased. 

Now,  after  an  arrest  of  seven  years  from  his  disease,  he  is  once  more  becom- 
ing epileptic.  The  mother  is  anxiously  pushing  him  in  the  ordinary  abstract 
training  at  school.  He  has  had  three  convulsions,  the  first  occurring  in  Novem- 
ber, 1918,  the  second  a  year  later,  and  the  third  in  March  of  this  year  (1920). 
There  are  days  when  he  feels  stupid  and  can  do  nothing  correctly;  the  parents 
have  learned  not  to  give  him  any  duties  to  perform  on  those  days,  either  in 
school  or  at  home;  he  complains  of  his  head  feeling  bad  and  can  hardly  recall 
anything  that  might  have  transpired  during  that  period,  showing  a  state  of 
acute  exhaustion  due  to  forced  efforts  at  school  work.  In  each  case  the  con- 
vulsion occurred  on  one  of  the  "dopey"  days.  These  days  are  from  two  to 
four  weeks  a,part,  usually  caused  by  some  overexcitement  or  fatigue.  He  is  now 
5  feet  10  inches  in  height  and  weighs  143  pounds.  He  attends  public  school,  and 
while  he  is  behind  most  children  of  his  age,  he  has  been  promoted  each  year. 
He  enjoys  arithmetic  more  than  any  of  his  other  studies,  but  during  the  past 
year  he  has  become  more  interested  in  reading.  He  is  much  interested  in  any- 
thing of  a  mechanical  nature,  especially  electricity,  wireless  operating  and  auto- 
mobile repairing.  During  the  summer  he  works  for  his  father  around  the 
water  and  in  the  fish  market ;  he  receives  regular  wages  and  works  well,  but 
must  be  watched  carefully  to  see  that  he  does  not  overexert  himself. 

As  in  Case  1,  family  pride  and  stupidity  seem  to  be  equally 
responsible  here.  Parents  of  epileptic  children  must  learn  that  even 
though  free  from  seizures  they  are  capable  of  withstanding  only  a 
certain  amount  of  stress.  If  they  cannot  learn  this  then  physicians 
must  continue  medical  oversight. 

Our  next  case  has  been  in  arrest  for  six  years  without  any 
relapses  to  the  present  time. 

Case  3. — A  boy,  aged  17  years,  had  petit  mal  attacks,  which  he  termed 
"dreamy  turns,"  at  8  years  of  age.  He  was  born  of  fairly  healthy  stock.  He 
had  no  other  physical  disorder,  and  never  had  any  grand  attacks.  The  petit  mal 
attacks  were  as  frequent  as  twenty  to  thirty  a  day.  He  was  going  to  school  at 
the  time  he  came  under  my  care,  a  few  months  after  the  petit  mal  began.  He 
got  along  fairly  well  at  school  and  did  not  feel  particularly  fatigued,  although 
he  was  restless  and  nervous.  He  was  always  quick  and  impulsive  in  tempera- 
ment and  lively  and  active  at  play.  He  was  not  a  difficult  child  and  took 
discipline  well,  although  he  was  very  sensitive.  The  bromid  administration 
was  discontinued,  he  was  placed  on  a  diet  and  a  normal   living  regimen  was 
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established.  The  dreamy  turns  gradually  became  more  infrequent,  until  by 
12  years  of  age  they  had  entirely  ceased.  He  continued  his  education,  went  to 
a  boarding  academy  and  made  satisfactory  progress.  He  finished  school  at  16 
and  entered  an  exporting  firm,  with  which  he  has  been  for  the  past  three  years. 
He  experiences  no  sensations  at  all,  and  states  he  can  stand  all  sorts  of  stiress. 
He  eats  and  sleeps  well  and  rarely  becomes  rushed  or  fatigued.  He  is  at  the 
present  time  a  tall,  well  proportioned  youth,  and  is  the  picture  of  health. 

In  this  instance  it  was  possible  by  tranquilizing  the  home  environ- 
ment, teaching  a  mild  but  consistently  regular  discipline  and  the 
induction  of  the  proper  physical  regimen  to  restore  the  patient  to  a  state 
of  normal  health.  His  present  work  enables  him  to  increase  gradually 
his  hours  of  responsibility  in  proportion  to  the  amount  of  work  that 
he  is  able  and  desirous  of  undertaking. 

Case  4. — A  man,  aged  22  years,  whose  epilepsy  has  been  in  arrest  for  three 
years,  born  of  neurotic  parents,  at  birth  showed  an  extraordinary  supersensi- 
tiveness — he  started,  trembled  and  cried  at  the  least  excitement.  His  first 
attack  occurred  at  5  years  after  physical  exhaustion  and  eating  indigestible 
foods ;  since  that  time  he  has  had  attacks  on  an  average  of  one  or  two  each 
year.  He  learned  easily,  but  his  interest  in  school  was  so  dilatory  that  his 
standing  was  poor.  He  was  so  supersensitive  that  "bad  news  always  made  him 
sick."  It  would  be  days  before  he  could  get  over  disappointments.  He  was 
affectionate,  conscientious  and  overprecise  about  everything,  and  had  always 
been  so  from  earliest  childhood.  Four  years  ago  this  patient  spent  several 
months  at  Craig  Colony,  where  he  was  kept  actively  employed  with  various 
mechanical  occupations,  repairing  automboiles,  etc.  As  an  illustration  of  mal- 
adjustment the  following  psychotic  episode  is  so  classic  as  a  forerunner  to 
epileptic  attacks  that  this  patient's  statement  may  be  given  here  to  show  his 
attitude  toward  his  environment : 

"Two  months  ago  I  noticed  that  I  was  getting  irritable  and  dissatisfied. 
It  was  difficult  to  get  used  to  the  life  here,  but  I  tried  hard.  I  felt  suppressed 
on  account  of  the  restrictions,  and  the  daily  routine  was  so  trying,  but  the 
doctor  said  it  was  the  right  place  for  me,  so  I  made  up  my  mind  I  would  stay 
or  die.  Gradually  the  feeling  became  so  strong  that  I  felt  I  must  get  away. 
I  could  not  bear  it  any  longer.  I  missed  the  social  life — no  dancing  or  any- 
thing. The  feeling  kept  getting  worse.  If  I  even  spoke  to  a  girl  I  was 
reported.  One  evening  another  fellow  and  myself  took  a  walk  with  two  girls 
and  next  day  I  was  severely  reprimanded.  I  cannot  tell  you  how  I  felt  that 
night.  I  cannot  recall  my  dreams ;  I  thought  that  if  I  could  not  even  take  a 
walk  without  being  called  down  that  I  would  go  home  or  some  place  else 
where  I  would  have  some  rights.  Things  kept  getting  worse,  and  I  thought 
more  and  more  of  home  and  began  to  write  telling  how  dissatisfied  I  was  with 
everything.  When  I  get  thinking  about  home  and  about  writing  home  I  always 
feel  depressed,  and  I  am  not  satisfied  until  the  letter  is  written.  When  I  had 
finished  a  letter  to  my  mother  I  went  to  post  it  and  had  the  attack  on  the  way. 
I  felt  tired  afterward  and  did  not  feel  like  doing  anything.  I  had  l)een  looknig 
forward  to  having  a  vacation,  but  the  attack  seemed  to  take  the  desire  away 
and  I  began  to  feel  I  was  not  able,  and  the  doctor  would  say  it  was  foolish 
to  think  of  going  away.     So  the  wanting  to  go  did  not  seem  so  strong.    After 
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the  attack  I  think  I  was  relieved  a  little  of  the  extrmee  irritation  for  a  time 
at  least.  I  feel  sure,  however,  that  this  attack  would  not  have  come  on  if  I 
had  had  a  vacation  at  the  time  I  wanted  it." 

After  leaving  the  Colony  our  patient  worked  in  a  garage  repairing  auto- 
mobiles, and  although  he  worked  hard  he  seemed  to  feel  quite  content  to  do  so. 
In  the  fall  of  1918  he  went  to  a  training  camp  as  a  Y.  M.  C.  A.  secretary  and 
stayed  there  until  August,  1919.  He  then  took  up  salesmanship  in  a  motor 
car  company  and  continues  in  this  field.  He  is  out  in  the  open  air  a  great 
deal,  is  interested  in  his  work  and  feels  that  he  has  entirely  recovered  from 
his  epilepsy.    He  has  been  free  from  attacks  for  over  three  years. 

One  often  hears  the  inquiry,  "Do  epileptics  themselves  really 
gain  an  insight  into  the  nature  of  their  disorder  and  their  innate 
temperament?"  Apropos  of  this  I  may  extract  a  paragraph  from  this 
former  patient's  letter : 

I  always  look  back  with  gratitude  to  the  time  my  eyes  were  really  opened  to 
the  nature  of  my  disease  and  the  kind  of  person  that  I  am.  In  addition  to  pay- 
ing proper  attention  to  the  routine  of  living,  I  keep  myself  properly  and  inter- 
estingly employed.  I  take  no  sedatives  or  laxatives  and  am  in  good  physical 
trim.  I  know  full  well  that  my  victory  over  my  disease  has  been  brought 
about  by  my  learning  about  myself.  I  suppose  I  shall  always  have  to  refrain 
from  certain  stresses  and  things  of  an  irritating  nature. 

Unfortunately  not  merely  insight  but  reeducation  is  necessary 
before  an  epileptic  person  may  be  helped  permanently.  The  latter 
patient  underwent  a  training  treatment  of  three  years  before  the 
desired  results  were  obtained. 

Case  5. — The  final  case  is  that  of  a  man  now  35  years  old,  who  has  been 
free  form  grand  mal  attacks  for  over  ten  years.  The  grandfather  and  father 
were  both  epileptics.  Our  patient  had  had  epilepsy  for  ten  years,  when  a 
general  training  plan  of  treatment  was  undertaken.  He  is  a  college  trained 
agriculturist  and  now  owns  and  operates  a  large  grain  and  fruit  farm.  He 
was  married  several  years  ago  after  a  vasectomy.  In  the  absence  of  a  family 
of  his  own  he  has  adopted  several  children  and  is  living  a  contented  and  happy 
life.  He  is  so  sure  of  his  poise  and  tranquility  of  mind  that  he  contemplates 
having  the  function  of  the  vasectomy  restored,  but  the  possibility  of  the  trans- 
missibility  of  so  strong  a  heredity  is  a  factor  which  must  be  given  serious 
consideration. 

CONCLUSIONS 

We  may  conclude  that:  1.  So-called  cures  or  arrests  of  cases  of 
essential  epilepsy  are  brought  about  only  by  the  most  thoroughgoing 
and  prolonged  plan  of  neurologic  and  hygienic  training  treatment  in 
which  reeducation  is  the  basic  factor.  2.  Relapses  in  arrested  cases 
occur  through  negligence  or  disregard  of  the  essential  factors.  There 
is  renewed  and  intensive  physical  and  mental  stress  and  proper  and 
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appropriate  medical  supervision  should  be  continued  throughout  the 
lives  of  such  persons.  Such  a  plan  of  after-care  in  private  and 
institutional  practice  would  greatly  diminish  the  possibilities  of  relapses. 
3.  A  more  or  less  enduring  arrest  and  cure  in  essential  epilepsy  may 
be  considered  permanent  when  the  environment  and  life  reactions 
as  regards  the  secondary  epileptic  reactions  are  approximately  normal. 
No  mere  cessation  of  epileptic  fits  under  sedatives  should  be  called 
an  enduring  arrest  unless  the  person  shows  a  corresponding  absence 
of  epileptic  reactions  of  all  sorts. 


CONTRALATERAL    PLANTAR    REFLEX    AND    ITS 
CLINICAL    INTERPRETATION 

ALFRED    GORDON,     M.D. 

PHILADELPHIA 

The  knowledge  of  contralateral  reflexes  seems  to  date  from  West- 
phal.^  He  observed  that  stimulation  of  one  limb  provoked  contraction 
of  the  other.  Subsequently  Striimpell,^  Marie,^  Hinsdale  and  Taylor, 
and  Ganault  observed  contraction  of  the  adductor  muscles  of  one  thigh 
by  percussing  the  patellar  tendon  of  the  opposite  side.  Dejerine 
observed  in  two  cases  of  specific  paraplegia  contraction  of  one  tendo 
achillis  when  that  of  the  opposite  side  was  percussed.  Ganault  * 
observed  simultaneously  homolateral  and  contralateral  cremasteric 
reflexes.'  Not  a  few  examples  of  contralateral  plantar  reflex  are 
found  in  the  literature.  Ganault,  Babinski,"'  Bramwell,*^  Klippel  and 
Weill,'  Steinberg,^  Striimpell,  Lewandowski,  Babinski  and  others 
observed  the  following  phenomenon  in  some  organic  nervous  diseases : 
Irritation  of  the  plantar  surface  on  the  normal  side  is  followed  by 
flexion  of  the  toes  on  the  same  and  on  the  affected  sides,  while  stimula- 
tion of  the  sole  on  the  involved  side  produces  extension  of  the  toes 
on  the  same  side  and  no  movement  or  flexion  on  the  sound  side. 

CLINICAL     DATA 

Among  a  large  number  of  organic  nervous  cases,  seventy-eight 
presented  the  contralateral  reflex.  In  the  present  contribution  the 
investigation  of  the  crossed  plantar  reflex  was  conducted  along  the 
following  lines : 

The  test  was  made  with  Babinski's,  Oppenheim's  and  the  author's 
methods. 

The  stimulation  in  the  unilateral  lesions  was  carried  out  on  the 
affected  side  as  well  as  on  the  unaffected. 

The  observation  of  the  plantar  response  was  registered  for  either 
side,  the  stimulated  and  nonstimulatcd  side. 
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The  entire  group  of  cases  comprises  forty  hemiplegias — fifteen  cases 
of  syphilitic  myelitis  with  a  more  or  less  pronounced  degree  of  para- 
plegia, four  cases  of  multiple  sclerosis,  two  cases  of  syringomyelia, 
three  cases  of  hematomyelia,  two  cases  of  tumor  of  the  spinal  cord, 
four  cases  of  amyotrophic  lateral  sclerosis  and  eight  cases  of  inter- 
mittent attacks  of  monoparesis  or  hemiparesis  due  to  spasmodic  closing 
of  cerebral  arteries. 

1.  Hemiplegic  Group. — Two  subgroups  could  be  considered  here 
as  the  results  obtained  differ  in  each  of  them. 

First  subgroup :  In  thirty  cases  a  very  slight  stimulation  of  the 
sole  on  the  paralyzed  side  produced  a  dorsal  movement  of  the  toes  on 
the  same  side  and  no  movement  of  the  toes  on  the  healthy  side.  How- 
ever, if  the  stimulation  is  made  vigorously,  plantar  flexion  of  the 
latter  is  observed.  Since  Oppenheim's  and  the  writer's  methods 
require  a  stronger  impression  than  Babinski's  procedure,  flexor  response 
of  the  toes  on  the  nonaffected  side  was  observed  by  those  two  methods 
in  all  thirty  cases.  When  stimulation  of  the  toes  was  carried  out  on 
the  sound  side,  flexion  of  the  toes  on  the  same  side  was  obtained  in 
all  thirty  cases  and  on  the  paralytic  side  only  in  twenty-two  cases; 
in  the  other  eight  cases  dorsal  extension  was  obtained  on  the  affected 
side.  The  contralateral  extension  presented  this  peculiarity,  that  it 
was  slow  in  its  manifestations  and  was  confined  in  some  cases  to 
the  great  toe  and  in  other  cases  to  all  the  toes.  Oppenheim's  and 
the  writer's  methods  gave  precisely  the  same  results  as  Babinski's 
method. 

Second  Subgroup :  In  the  remaining  ten  cases  of  the  hemiplegic 
group  all  the  three  methods  applied,  first  to  the  affected  side,  gave 
dorsal  extension  on  the  same  side  and  plantar  flexion  of  the  toes  on 
the  normal  side.  The  results  were  identical  whether  in  Babinski's 
method,  the  stroking  of  the  sole,  was  done  very  gently  or  vigorously. 
When,  however,  the  stimulation  commenced  on  the  sound  side,  down- 
ward flexion  was  observed  on  both  sides. 

2.  Mvelitic  Group. — The  fifteen  cases  of  this  series  presented  very 
interesting  data  with  regard  to  the  contralateral  plantar  reflex.  They 
were  all  of  a  syphilitic  character  as  proven  by  the  positive  serological 
findings.  Several  cases  (eight)  presented  an  asymmetric  distribu- 
tion of  symptoms  in  the  lower  extremities,  viz.,  the  paretic  condition 
of  one  was  less  or  much  less  marked  than  in  the  other.  The  patellar 
tendon  reflex  was  only  slightly  increased  and  the  plantar  reflex  was 
distinctly  flexor  upon  direct  elicitation  on  the  same  paretic  side.  The 
anamnestic  data,  however,  pointed  to  a  very  probable  involvement  of 
the  motor  tract  on  the  same  side.  It  is  highly  interesting  to  observe 
that  the   extensor  phenomenon   became   apparent  on   this   side   when 


284  ALFRED    GORDON 

stimulation  of  the  sole  of  the  other  foot  was  carried  out  and  only 
when  this  stimulation  was  energetic.  With  a  very  slight  stimulation 
the  contralateral  reflex  was  totally  absent.  With  the  other  two  methods 
this  reflex  was  extensor.  A  more  instructive  observation  in  this 
respect  is  the  fact  that  the  later  development  of  the  myelitic  condition 
had  finally  shown  conclusively  the  involvement  of  the  motor  tract, 
namely  by  the  presence  of  markedly  increased  patellar  tendon  reflex, 
of  ankle  clonus  and  toe  phenomenon  upon  direct  stimulation  of  this 
side,  contrary  to  what  was  seen  in  the  early  phases  of  the  diseased 
condition  as  mentioned  above. 

In  the  remaining  seven  myelitic  cases  in  which  the  symptoms  of 
motor  tract  involvement  were  pronounced  on  both  sides  although 
unequally  distributed,  the  contralateral  reflex  was  present  on  either 
side.  Curiously  enough,  while  the  direct  reflex  was  extensor,  the 
contralateral  reflex  was  flexor  on  both  sides. 

3.  Intermittent  Paralysis  Group. — The  eight  cases  of  this  group 
present  the  most  instructive  data  concerning  the  value  of  the  contra- 
lateral reflex.  The  pathologic  condition  observed  in  this  group  of 
cases  is  due  to  spasmodic  closing  of  cerebral  arteries  and  is  analogous 
to  the  condiiton  caused  by  an  obstruction  in  the  arterial  supply  of 
the  legs  when  the  latter  are  put  into  action  known  under  the  name 
of  "intermittent  claudication."'  The  clinical  picture  of  these  cases  is 
characterized  essentially  by  a  sudden  onset  of  hemiparesis.  The  latter 
was  never  complete ;  sometimes  it  was  pronounced,  sometimes  mod- 
erate and  at  other  times  exceedingly  slight.  The  degree  of  involvement 
of  the  limbs  was  in  some  attacks  so  imperceptible  that  with  only  a 
very  careful  test  a  slight  dift'erence  could  be  detected  in  the  power 
of  the  affected  and  unaffected  extremities.  The  number  of  attacks 
varied  from  one  individual  to  another.  Some  had  attacks  every  three 
or  four  months,  others  had  them  on  rarer  occasions,  once  or  twice 
a  year.  All  these  attacks  were  transient ;  their  duration  was  never 
longer  than  a  few  days.  The  briefest  time  was  a  few  minutes,  while 
in  some  cases  an  attack  lasted  several  hours.  No  matter  how  slight 
the  apoplectic  attack  may  have  been,  there  would  always .  remain  a 
certain  degree  of  a  paralytic  state  ranging  from  a  mere  weakness  to 
a  perceptible  paretic  condition.  The  patellar  tendon  reflex  was 
slightly  increased  on  the  affected  side.  On  direct  examination  the 
test  for  Babinski's  sign  gave  negative  results,  the  toes  remained 
immovable  on  stroking  the  sole  of  the  foot :  there  was  neither  exten- 
sion nor  flexion.  Oppenheim's  sign  was  likewise  negative,  but  the 
author's  sign  was  present  in  six  out  of  seven  cases. 

When  the  test  was  made  for  the  contralateral  reflex  the  following 
condition  was  observed :  Slight  stimulation  of  the  foot  on  the  normal 
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side  produced  flexion  of  the  toes  on  the  affected  side.  Strong  stimu- 
lation by  the  Babinski  method,  as  well  as  Oppenheim's  and  the  author's 
methods,  invariably  gave  extension  of  the  great  toe  or  of  all  the  toes. 
When  the  affected  side  was  stimulated,  the  contralateral  plantar  reflex 
on  the  normal  side  was  exclusively  flexor  in  type. 

The  subsequent  histories  of  intermittent  hemiparalysis  are  identical 
in  almost  every  case,  namely  that  as  the  attacks  continue  to  recur, 
their  duration  becomes  more  and  more  prolonged.  Accordingly  the 
motor  phenomena  become  more  pronounced,  the  patellar  tendon  reflex 
became  pronounced ;  Ankle  clonus  was  present  and  the  plantar  reflex 
on  homolateral  stimulation  became  evident.  Finally  all  the  cases  ter- 
minated with  severe  apoplectic  insults,  some  with  and  others  without 
aphasia.  Henceforth  the  hemiplegic  condition  remained  permanent.'' 
In  this  stage  the  contralateral  reflex  presented  the  same  characteristics 
as  in  the  first  series  of  hemiplegic  cases,  namely:  in  the  majority  (six 
cases)  it  was  flexor  on  the  affected  side,  and  only  in  two  was  it 
extensor. 

The  instructive  feature  of  this  series  of  cases  is  found  in  the  early 
existence  of  a  positive  contralateral  reflex,  extensor  in  type,  on  the 
side  in  which  the  motor  tract  is  destined  to  be  eventually  involved 
in  a  very  definite  manner. 

4.  Multiple  Sclerosis  Group. — In  all  the  four  cases  besides  the 
characteristic  cardinal  symptoms  there  was  an  extensor  plantar  reflex 
on  direct  stimulation  and  only  in  two  cases  a  contralateral  reflex  could 
De  elicited  on  both  sides.  In  one  of  them  it  was  flexor  on  either  side, 
in  the  other  extensor  on  both  sides.  It  is  interesting  to  observe  that 
the  first  of  the  two  was  at  the  time  of  the  examination  of  much 
shorter  duration  than  the  second  case. 

5.  Syringomyelic  Group. — In  the  two  cases  a  bilateral  extensor 
plantar  reflex  was  present  on  direct  stimulation  by  all  the  three  methods. 
A  contralateral  extensor  reflex  on  one  side  was  present  in  one  case 
and  precisely  on  the  side  which  was  the  least  involved,  viz.,  where 
the  paretic  condition  of  the  leg  and  the  patellar  tendon  reflex  were 
less  marked  than  on  the  opposite  side.  In  the  other  case  no  contra- 
lateral response  at  all  could  be  obtained. 

6.  H ematomyelitic  Group. — In  all  the  three  cases  direct  stimulation 
elicited  extensor  plantar  reflex  on  either  side.  A  contralateral  reflex 
was  present  on  both  sides  in  one  case  only  on  strong  stimulation  of 
the  sole  of  the  foot,  and  by  the  other  two  methods  it  was  flexor  in 
type.  It  was  present  on  the  side  most  affected,  viz.,  in  which  the 
tendon  and  cutaneous  reflexes  were  pronounced. 

9.  Gordon,  Alfred:  On  Intermittent  Closing  of  Cerebral  Arteries  in  Relation 
to  Apoplexy,  J.  Nerv.  &  Ment.  Dis.,  August,  1914,  p.  501. 
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7.  Group  tvith  Tumor  of  Spinal  Cord. — In  one  case  the  lower 
cervical  region,  in  the  other  the  lower  dorsal  segment,  was  involved. 
In  both  cases  there  were  both  direct  and  crossed  extensor  plantar 
reflexes  on  either  side,  the  latter  could  be  obtained  only  on  strong 
stimulation  of  the  soles  of  the  feet  and  always  by  Oppenheim's  and 
the  author's  methods.  Both  kinds  of  reflexes  remained  unaltered  after 
removal  of  the  neoplasms. 

A  peculiarity  deserving  mention  is  that  the  direct  extensor  response 
before  the  operations  in  both  cases  was  very  slight  while  the  contra- 
lateral responses  were  quite  pronounced. 

8.  Amyotrophic  Lateral  Sclerosis  Group. — In  only  one  case,  which 
was  quite  advanced,  direct  extensor  plantar  reflex  was  present  and  it 
could  be  elicited  on  both  sides  by  all  three  methods.  The  other  three 
cases  presented  increased  reflexes  and  the  toe  phenomenon  only  with 
Oppenheim's  and  the  author's  methods.  As  to  a  contralateral  reflex, 
it  could  be  obtained  in  all  four  cases,  flexor  in  the  first  case  and 
extensor  in  all  others,  but  exclusively  by  strong  stimulation  of  the 
soles  also  by  the  other  two  methods.  In  the  first  case  it  was  present 
on  both  sides,  among  the  others  in  two  on  both  sides,  and  in  one 
on  one  side. 

SUMMARY 

In  the  cases  of  definitely  established  hemiplegia  the  largest  number 
gave  crossed  plantar  flexion  on  the  normal  and  affected  side  and  only  in 
eight  cases  crossed  plantar  extension. 

The  myelitic  cases  demonstrate  the  fact  that  when  the  motor  tract 
involvement  on  one  side  was  not  in  total  evidence  and  doubtful,  the 
presence  of  crossed  extensor  plantar  reflex  on  the  same  side  justified 
the  possibility  of  such  an  involvement  as  later  developments  have  sub- 
sequently shown  it.  This  demonstration  can  be  carried  out  only  with 
strong  stimulation  of  the  sole  of  the  foot. 

The  group  of  intermittent  paralysis  gave  identical  results.  Here 
again  in  the  early  stages  and  on  direct  examination  there  was  total 
absence  of  the  toe  phenomenon  on  the  side  which  suffered  attacks 
of  transient  hemiparesis  but  it  was  present  on  strong  stimulation  of 
the  opposite  side.  Subsequent  events  have  proven  that  the  motor 
tract  was  undergoing  slow  but  profound  changes.  The  remaining 
groups  of  cases  presented  this  peculiarity  that  the  contralateral 
extensor  response  was  present  on  the  side  on  which  motor  phenomena 
were  the  least  marked. 

CLINICAL    INTERPRETATION 

Among  all  the  cases  the  series  of  intermittent  hemiparesis  is  the 
most  significant  with  regard  to  the  diagnostic  value  of  the  contralateral 
reflex.     Individuals  who  present  one  or  two  temporary  and  fleeting 
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hemiparetic  attacks  are  constantly  threatened  with  final  apoplectic 
insults.  It  is  therefore  extremely  important  to  determine  whether  the 
original  condition  is  of  an  organic  or  functional  character.  In  view 
of  the  fact  that  in  the  early  stages  no  marked  evidences  of  motor 
tract  involvement  are  present  and  therefore  doubt  is  justifiable,  the 
existence  of  a  plantar  reflex  of  an  extensor  character  is,  as  Babinski 
had  proved  it,  of  great  value.  Since  by  direct  stimulation  no  reaction 
is  obtained  and  by  contralateral  stimulation  a  positive  extensor  reac- 
tion is  obtained,  the  latter  is  of  a  certain  significance.  This  is  espe- 
cially significant  when  the  further  development  of  the  disease  amply 
proves  the  organic  character  of  the  condition.  A  parallel  condition 
is  observed  in  cases  of  other  groups  in  which  mild  paretic  states  were 
accompanied  by  no  striking  manifestations  of  the  motor  tract  so  that 
doubt  as  to  their  nature  Was  warranted,  and  yet  a  contralateral  reflex 
helped  to  reveal  the  true  character  of  the  pathologic  state.  In  all 
such  cases  the  stimulation  of  the  sole  in  the  Babinski  method  must 
necessarily  be  vigorous  as  slight  stimulation  may  give  no  response  at 

all. 

Another  interesting  feature  of  this  study  is  found  in  the  fact  that 
in  the  largest  number  of  well  established  and  of  old  standing  paralysis 
there  is  a  contralateral  reflex  which  is  flexor  on  the  paralytic  side  as 
well  as  on  the  sound  side  provided  in  the  latter  case  the  stimulation  is 
strong.  In  a  certain  number  of  cases,  however,  this  reflex  was  extensor 
on  either  side.  The  existence  of  a  crossed  reflex  on  the  nonaffected 
side  by  stimulation  of  the  affected  side  suggests  the  possibility  of 
the  considerations  advanced  in  the   following  paragraphs.  .     • 

PATHOGENESIS 

According  to  Pfluger's  law  of  reflectivity  a  minimum  of  excitation 
of  a  very  limited  area  in  an  animal  whose  reflectivity  is  exaggerated, 
does  not  remain  confined- to  this  area;  there  is  radiation  of  stimulation 
to  the  opposite  symmetrical  side  and  the  resulting  movements  are 
bilateral.  When  the  stimulation  is  strong,  the  first  movement  is  imme- 
diately followed  by  other  movements  on  the  other  side  of  stimulation. 

Applying  this  information  to  the  toe  phenomenon,  one  must  first 
of  all  bear  in  mind  that  it  is  a  cutaneous  reflex,  that  the  physiologic 
role  of  the  encephalomeduUary  long  pathways  is  indispensable  for 
production  of  cutaneous  reflexes,  and  finally  that  it  js  the  expression 
of  disturbances  or  degeneration  of  the  pyramidal  system. 

When  stimulation  is  produced  on  the  paralyzed  side  the  motor 
response  follows  from  the  cerebrum  downwards  along  the  pyramidal 
system.  Since  the  latter  is  disturbed,  the  reaction  will  be  reversed 
from  normal,  viz.,  extension  instead  of  normal  flexion. 
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When  the  sound  side  is  stimulated,  the  motor  response  is  carried 
along  a  normal  pyramidal  pathway ;  hence  the  plantar  reflex  is  flexion 
of  the  toes. 

It  should  be  borne  in  mind  that  the  anterior  commissure  of  the 
spinal  cord  contains  fibers  connecting  cells  of  the  anterior  cornua  on 
both  side.  Therefore,  during  the  elicitation  of  a  plantar  reflex  on 
one  side  the  motor  influx  may  be  carried  through  the  anterior  com- 
missure to  the  cells  of  the  anterior  cornua  of  the  opposite  side.  When 
stimulation  is  carried  out  on  the  sound  side,  the  plantar  reflex  on 
the  same  side  will  be  flexor  because  the  motor  phenomenon  passes 
through  a  normal  pyramidal  tract.  For  this  very  reason  the  motor 
influx  spreading  to  the  cells  of  the  opposite  side  will  also  produce 
flexion  there.  It  is  a  well  known  fact  that  in  hemiplegics  the  non- 
afifected  side  presents  an  increased  excitability  which  is  manifested  by 
an  exaggerated  generalized  reflectivity,  hence  in  view  of  Pfliiger's  law, 
the  presence  of  a  contralateral  reflex  is  readily  explained.  The 
passage  of  the  motor  influx  through  a  diseased  pyramidal  tract  will 
explain  the  absence  of  a  contralateral  reflex  on  the  sound  side  when 
stimulation  is  done  on  the  paralyzed  side.  The  degree  of  involve- 
ment of  the  tract  will  explain  why  in  some  cases  a  contralateral  reflex 
is  present  on  the  sound  side ;  if  its  degeneration  is  very  slight,  trans- 
mission from  the  diseased  side  will  still  be  carried  to  the  cornua  of 
the  opposite  side,  also  for  the  same  reason  the  contralateral  response 
on  the  affected  side  will  be  extensor  instead  of  flexor.  It  also  explains 
the  necessity  of  strong  stimulation  in  some  cases  for  elicitation  of 
contralateral  plantar  reflex. 

It  seems,  therefore,  that  the  presence  or  absence  of  a  contralateral 
reflex  is  an  indication  not  only  of  the  presence  of  alterations  in  the 
pyramidal  tracts  but  also  of  the  intensity  of  its  alteration.  It  is  con- 
sequently a  valuable  diagnostic  phenomenon. 
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THE    QUESTION    OF    HYSTERICAL    ANALGESIA    AND 
THE    THEORY    OF    BABINSKI  * 

THEODORE    DILLER,     M.D. 

PITTSBURGH 

That  hemianalgesia  and  segmental  analgesia  might  be  suggested  to 
patients  of  hysterical  type  of  mind  seems  very  probable  if  not  absolutely 
proven.  But  when  the  statement  was  made  by  Babinski  that  hemian- 
algesia in  hysterical  individuals  is  invariably  produced  by  suggestion, 
unconsciously  and  inadvertently,  though  it  be,  by  the  examiner,  it 
seemed  to  me  this  statement  was  entirely  too  sweeping  and  probably 
untrue.  And  yet  I  could  find  no  way  to  definitely  and  absolutely  dis- 
prove it  until  recently. 

During  the  last  year  I  have  examined  several  hundred  soldiers 
complaining  of  nervous  symptoms.  Among  these,  hysteria  figures 
frequently  and  there  is  a  due  proportion  of  cases  presenting  hemianal- 
gesia. In  all  of  these  cases  I  made  careful  inquiry  as  to  the  develop- 
ment of  hemianalgesia,  avoiding  carefully  asking  leading  questions. 
In  no  case  was  I  led  to  suspect  that  these  manifestations  were  suggested 
by  the  examiner.  But  in  two  cases  the  account  given  by  the  soldiers 
in  my  examinations  seems  to  my  mind  to  preclude,  in  these  cases  at 
least,  the  possibility  of  hemianalgesia  having  been  suggested  by  the 
examiner.  The  stories  by  these  two  soldiers,  substantially  the  same, 
was  about  like  this :  IVhile  under  severe  fire,  the  soldier  felt  a  peculiar 
numbness  all  over  one  side  of  the  body.  Examined  shortly  afterward 
by  a  physician  it  was  discovered  that  the  soldier  had  lost  feeling  com- 
pletely on  this  side  of  the  body ;  this  hemianalgesia  was  present  a  month 
later  when  this  soldier  was  examined  by  me.  Moreover,  when  I 
inquired  of  soldiers  as  to  whether  they  had  heard  of  loss  of  feeling  on 
one  side  of  the  body  as  a  symptom  of  shell  shock,  I  failed  to  discover 
a  single  man  who  knew  of  this  symptom.  And  further,  when  we 
consider  the  ordinary  methods  of  examining  patients  as  regards  ana' 
gesia,  pricking  with  a  needle  on  one  side  and  then  on  the  other  quickly 
and  in  most  irregular  fashion,  soldiers  who  have  not  heard  of  hemian- 
algesia. it  seems  preposterous  on  the  face  of  it  to  believe  that  it  is 
suggested.     But  as  I  stated,  the  clinching  argument  to  my  mind  is  the 
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cases  of  the  soldiers  to  which  I  have  referred  above,  in  which  subjective 
one-sided  sensory  symptoms  developed  under  strain  and  corresix)nding 
thereto  subsequent  examination  revealed  objective  loss  of  sensation  on 
the  same  side. 


THE     ZONES     OF     EXCITATION     OF     FAMILIAR     AND 
UNFAMILIAR    REFLEXES 

ABRAHAM     MYERSOX,     M.D. 

BOSTON 

Under  abnormal  conditions,  both  of  functional  and  organic  nature,  there 
is  a  widening  of  the  zone  of  ehcitation  of  reflexes.  Reflexes  differ  markedly 
in  the  extent  of  the  zone  from  which  this  can  be  elicited,  the  narrowest  range 
being  that  of  the  knee  jerk,  while  the  widest,  perhaps,  is  that  of  the  adductus. 


A    FULMINATING    CASE    OF    SPECIFIC    BASILAR 
MENINGITIS 

EDWARD     LIVINGSTON    HUNT,     M.D. 

NEW    YORK    CITY 
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